





atl -ialer Wale). | 
OF. THE 
AMERICAN 
SOCIETY 
eo] miele) 
ENGINEERS 









J an) 


nqneets 


FEBRUARY 1954 


= 
f 
) 


FINISHES FOR METALS 








Heald Internal 


outproduces older equipment 


~ 





by nearly 


mn 
| HIS might be just another case history, except for one thing 
a production increase of almost 100 per cent. And that’s a pretty 


important saving in any production man’s language. 


\ Heald Model 271 Gage-Matic was installed by an automotive 
manufacturer for grinding the bore of differential ring gears. A 
simple, straightforward operation — yet it was found that this new 
Internal out-produced two older machines by almost two-to-one! 
Why? Because all of the new Heald machines have been designed 
to save tine and effort on every phase of the operating cycle. It al 
adds up to a substantial increase in production efficiency. 

Remember — when it comes to precision finishing, it pays t 
come to Heald. 


This Heald Model 271 Gage-Matic grinds ring gear 


bores nearly as fast as fwo older machines 





Internal and Rotary 7 


Surface Grinding Machines 
and Bore-Matics 
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THE TOOL ENGINEER is regularly indexed in the 
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“AMERICAN” Radial Drill Spindles are made of nitralloy. 20 hours of heat 
treatment from rough to finish, then 72 hours of nitriding are required to produce 
the wear-resistant spindles used in these radials. 


Both the spindles and sleeves are nitrided to 110 degrees scleroscope. This is 
harder than some grades of cemented carbide. The sleeve is finish honed and the 





spindle ground and then diamond lapped to a sliding fit in the sleeve. Because 





of the lack of aHinity between these two hard surfaces the clearance between A 
them may be reduced to the very minimum, which in this case is .00025”. 

This results in the greatest possible stability, resulting in an ideal construction ; 
especially for accurate boring operations, which demand a high degree of smooth- 

ness and rigidity of the spindle. 

This is but one of the super features that make the “AMERICAN” Hole Wizard s 


an outstanding investment. 
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Safety Breeds Caution 


Because of human nature, workers grow callous in the face of occu 
pational hazards. Like the holiday driver, unmindful of the lethal 
potentialities of his car, the worker may be careless for one moment 
but injured seriously for life. Hazards are always present. waiting for 
that unguarded instant. Knowing human frailties, the tool engineer 
imposes positive measures of safety wherever possible. More and more 
frequently, operators load a feeding mechanism or an indexing station 
at some point removed from the work area. In addition. the work area 
is often protected by guards in such a way that the machine becomes 
inoperative if any foreign object enters the area. 

Much of the recent progress in automation stems from the search of 
safety engineers for better and more foolproof methods for reducing 
hazards. The dividends of better control over quality and reduced 


costs of finished parts have accelerated many safety programs and 


saved money f 


ir additional safety improvements. 


The contempt of a worker for hazards with which he has hecom«e 
familiar is not something new. It has been recognized over a century. 
and it is the responsibility of the safety engineer to protect a worker 
against himself. even against his will. Reported in 1842 in Manujfa 
tures in Metal, the following could be true today except for the manner 
of expression. 

“In consequence ... needle grinding is found to be an employment 
extremely prejudicial to health. Various devices have been adopted 
for diminishing the evil such as hanging a cloth over the stone, wearing 
damped gauze over the mouth or by placing a magnetic gauze over the 
face... . Needle pointers manifestly exhibit rather a reluctance than a 
forwardness to adopt any preventive which seems to be an encumbrance 
... Because’. say they. “if our work were less injurious, our masters 


would reduce the prices of grinding.’ ” 


Because habits and propensity for carelessness in workers have not 
changed, an effective safety program must be “double-barreled”, in 
cluding education in addition to foolproof safety measures that do not 


seem to handi ap o1 inconvenience the operator. 
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Knurled clamping 
nut release 


yr // tering-size disc or 
. = locks it firmly 
and = place. — 


bores No. 000 No. 0000 
Patent for bores a for bores 
prams 3/16 101/4" RR 1/810 3/16” 


These two new STANDARD developments extend 

the effectiveness of STANDARD Dial Bore Gages 
' to quick, accurate, quantitative inspection of 
bores down to as small as Ye” diameter. They 
utilize the “centering-size disc” principle, tested- 
in-use with similar but slightly larger gages. 










EASY “SIZE CONVERSION” 


Conversion to various sizes in 
the over-all range of the gage 
is accomplished by the quick 
!/ Diagram interchange of centering-size 
~_|__-” shows easy discs on the same head simply 








* Hold settings positively assembly of by turning the knurled clamp- 
pe t centering- ing nut. Positive interlocking 
Give reliable repeat readings sp action insures holding set di- 
* Sapphire tipped gaging plungers and mension. Centering-size discs 
chrome-plated centering-size disc in- — furnished to fit bore epeeel 
sure long gaging life sions specified by the user, or in 
complete sets. 
¥ 


0501 Senos tread YONOrs OF AVAILABLE AS ONE-DIMENSION OR FULL-RANGE GAG 
When either gage is supplied with set of discs, any di- 
mension within its over-all range can be measured with 
a tolerance up to plus or minus .002”. 


STANDARD Dial Bore Gages now in 10 
sizes covering range from '2" to 16” 


EASE OF OPERATION Write for full details "NU, 


lo 


Gage is entered at an angle to allow extended 
plunger to clear the bore, then rocked to cause 

| plunger to pass a square position while noting 
minimum reading on the indicator. 


“Capstan” adjusting disc facilitates 
adjustment when zeroing instrument. 
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Ati in Progressive Screw Machine Plants 


The Only Master With NO Work Pressure 
On The Screw 























Style S” 


Master Collets and Pads 


nen- Bei a 


rin } if 2 : 
Wj ‘i a Pads Interchangeable Among 
| . , ; Different Makes of Automatics 
AGE Mii) 


Style B™ 


Master Feed Fingers and Pads 





MeNBHARDINGE BROTHERS, INC., ELMIRA, N.Y. 
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EXACT FLUTE SPACING 


- ME 
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UNIFORMITY OF 
FLUTE CONTOURS 


PRECISION CHIP 
DRIVER CONTOURS 


ACCURATE AND 
CONCENTRIC 
CHAMFERS 
















PAINSTAKING PROCESSING THAT PAYS OFF 


PANEL 


The manufacturing process that builds Winter BALANCED ACTION 
didn’t “just happen.” It resulted—from a half-century of designing @nd 
manufacturing taps to give the most in accuracy and maximum tool fife 


. All Winter taps—and only Winter Taps—have BALANCED ACTION. 
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CALL YOUR 
INDUSTRIAL SUPPLY 
DISTRIBUTOR 
_.. for all your staple 


industrial needs, 
vcluding NATIONAL 


wist Drills, Reamers, 


ounte 
utters, End Mills, 


‘obs, and Special 
ols. 

















The Designs the Thing | 


National Twist Drills are precisely designed for maximum 


performance: 

THE WEB: Thin enough for easy penetration. THE FLUTES 
adequate for free flow of coolant and chips. THE HELIX ANGLE 
just right for correct rake angle and easy chip delivery. THE 
CUTTING EDGES: famed for long life. 


NATIONAL TWIST DRILL AND TOOL COMPANY 


Rochester, Michigan, U. S. A, Distributors in principal cities 
Factory Branches: New York * Detroit * Chicago ¢ Dallas * San Francisco 
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BETTER FINISH 
AT LOWER cOosT 


The Cooper Alloy Foundry Co. (Hillside, N. j.) has im- 
proved quality and reduced cost of their “certified stain- 
less steel valves by installing © LANDMACO Threading 
Machine for threading valve stems. 


The 22" LANDMACO Leadscrew duce coarse pitch threads of excellent 


Machine used is equipped w th a 242" finish in one Pass. 
R LANCO Head using © ughing and This same LANDMACO Machine 
finishing chasers with centering threads many other valve stems, Tre 
throats Thread finish and concen- quiring left-hand, right-hand, double- 
tricity 'S improved over previous meth- start and single-start threads, ranging 
ods and threading time, set-up time, from 3,'' to 1° 3" in diameter, -with 
and tool cost reduced. both Acme and UN thread forms. Tool 
For example, | 4“ pitch V2" lead cost is low when producing a 3/4'" 6 
Acme threads are cut on 15" diam- pitch single Acme thread 5¥8"" long, 
eter 304, 316, and 347 stainless steel an average of 500 pieces 'S threaded 


valve stems. Each valve stem is between chaser grinds. 


threaded with a full 15% thread in This case history illustrates the 
2.5 minutes floor-to-floor ‘time —in- great possibilities of the LANDMACO 
stead of 204 minutes by the previous Threading Machine—2 better quality 
method. The special chasers used thread, lower thread cost, versatility 
the out-of-round condition of production. Can your plant profit 


eliminate 
efits? | 


mmon in long workpieces and pro- from these ben 
Write for Bulletin H-75 


CC 
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I] we did was to ask a simple question... 


id E, J. Bowe said ““4 have no complaints ! 


We wanted to know how Ed was “We're in a highly competitive field, yet where quality of 
getting along with his battery of 


the part has to be of first consideration. | honestly think that 
8 of our No. 7 Hand Screw Machines, 


iit. , without the help of the Wade No. 7 hand screw machine we 
and the production superintendent ' 


e well-known General R-F Fittings Co. of never could turn out the large volume of R-F fittings that we 





Boston said something we were 





do, and with hardly any down-time. We get no complaints 


mighty pleased to hear ‘ 
7 from our operators, no complaints from our customers, and 


you'll get no complaints from me! I like these machines.” 


worn? yrre 
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HAND SCREW MACHINES 


in operation at 
GENERAL R-F FITTINGS CO., BOSTON 


producers of standard and special 
co-ax connectors, cable assemblies, 
wavemeters, crystal mounts, dummy 
loads, directional couplers, and 
other microwave components. 


= 
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Notice this efficient turret set-up for one 
j of the General R-F Fittings. See how 
the cut-away case-hardened steel tool 
blocks permit the operator to get 
tools closer to the nose of the spindle 
and hold closer tolerances. 
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@ Spindle speeds, 315 to 3300 rpm 
e@ 1’ collet 4-to-1 Hi-Lo Speeds at finger tips 


@ Spindle stops without stopping motor 


} If you are doing long production runs on second operation w ork, and require the 
holding of close tolerances, we recommend that you write today for our descriptive catalog 
on the rugged, versatile No. 7 Hand Screw Machine. Address: 59 River Street. 
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Leading the field in broaching machine 
design and engineering, LAPOINTE’S radical, new _ 


ELECTRO-MECHANICAL DRIVE \ 


} | 
horizontal BROACHING MACHINE f | | we oe 
| | | wesuylting in 
is already performing production miracles 


in automotive plants. Broaching speeds of 50 to 150 | BIC SAVINGS 


feet per minute are practical with conventional type 
broaches, but carbide-tipped broaches can be used 
when taking advantage of the machine's amazing | | for you: 
broaching capacity up to 300 feet per minute... 
and more! | 


For full information, send for Bulletin SRHE-5 
















Operating entirely without vibration 
or chatter, this Lapointe SRHE Broaching 
Machine, 50 hp, 150-inch stroke, 
removes %6' stock per surface on the 
manifold face and opposite pads on 
cast iron Cylinder Head parts. 

Return speed is 150 feet per minute. 
Yield is 120 completed parts per hour 
at 80% efficiency. This lack of 
vibration results in longer tool life 


of 100% or more! 







The exclusive Lapointe ‘'Tilt-In’’ 
Fixture and work holder are 
hydraulically operated in syn- 
chronism with the broach assem- 
bly travel, so there is no delay 
awaiting the return stroke. 


uw ~ 
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‘cectfy THs NEW POOPIE super precision 
iP, 3600 RPM MOTORIZED TOOL AND CUTTER GRINDER 
CLEARANCE ANGLE SWIVELLING HEAD 


; ulat Adj 
With Ans’ istment In A Vertical Plane 


ee 





ME AND MONEY SAVING FEATURES 


Cup wheels, generally considered best for cutter grinding, can be used for 
practically all clearance angles on this new head. 





Cup wheels produce a cutting edge on tools that lasts longer because it is stronger. 


The tooth rest remains on the center line of the cutter for practically all grinding 
on centers or in the work head. 


Most cutters and reamers can be ground all over with one set-up, using the 
swivelling table and Pope tilting head. The usual second and third set-ups are — 
no longer required. 


All clearance angles read directly in degrees from the scale provided on the head. 
Mistakes on clearance angles are avoided. 


The right clearance angle is assured on tools difficult to grind, such as slab mills, 
taper reamers, angular cutters and form tools. 


3600 R.P.M. — one wheel speed — safe for all wheels generally used on cutter 
) grinders. Heat checking of cutters is virtually eliminated. 


The operating ease and convenience of this new Pope Head with the angular 
adjustment in the vertical plane saves you time and money on every tool you 
grind, 


ASK FOR COMPLETE SPECIFICATIONS 


No. 96 


p 1 p E POPE MACHINERY CORPORATION 
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Latrobe’s new high speed stec |; 


with 


"RB Ot-un 
the INSIDE tg of... sulphide 
. lubricants 





assure 


lower cost through 
higher production | 


_ CE RE ES PSR MS 
LATROBE STEEL CO., Latrobe, Pa. TE-2 
Please send data on “XL” steels fo: 


NAME 


POSITION 





COMPANY _ 


ADDRESS 


STEEL COMPANY | = a 


LATROBE, PENNSYLVANIA ee 


Branch Offices and Warehouses © Boston Buffolo Chicago Cleveland Dayton Detroit Hartford Hillside Los Angeles 
Milwaukee Philadelphia Pittsburgh St. Lovis Toledo 


Sales Agents © Dallas Denver Houston Salt Lake City Seattle Wichita 


European Offices ® Geneva Brussels Paris Milan Rotterdam Dusseldorf 
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control at Axelson is one of the 
ys to Axelson lathe quality. Take the 
ear, for example. Heavy alloy steel, 

d the way Axelson does it, assures high 
wear, to shock and to surface pitting 
ened lathe parts include headstock shafts, 

nd tailstock spindles and carriage 
This is One important reason why Axelson 


both rugged and accurate—why they 


t work load. Axelson is the | ATH ES 


f meticulous detail. Below, a few of 


k points in the Metallurgy Department. 





AXELSBON 


MANUFACTURING COMPANY DIVISION 





PRESSED STEEL CAR COMPANY, INC 





(Above) Explores inside 
diameter for taper, out-of- 
round and bellmouth, etc., 
over total length of work- 
piece. Dial Indicator 
checks distance from bot- 
tom of bore to outside 
shoulder. 


AIR and ELECTRONIC 


The hole is measured by air and the measure- 
ment is classified by the electronic circuit 
into one of 18 categories. The gage then 
automatically stamps the size on each work- 
piece for future identification. 





(Above, right) These two 
six-jet air plugs gage thin- 
walled workpieces for av- 
erage diameter. Especially 
applicable to work which 
may be distorted when 
fitted to its component. 


Single jet air plug inspects 
accuracy of location of 
three holes in workpiece 
in relation to the two 
large locating spindles on 
the master fixture. An ex- 
cellent gage for box, 
meter and pump housings. 











JIMENSIONAIR 


5 Everything YOU NEED in an AIR GAGE 





ups are adjustable for 
d made to cover all 
sions. Measuring con- 
s mechanical — not a 


Three-jet air plug en- 
ables accurate inspection 
of out-of-round holes. 





ASK FOR OUR NEW AIR GAGE CATALOG e.emp 


Dual Dimensionair gages the inner and 
s of ball bearing raceways indi- 
y by mechanical contact. 






THE DIMENSIONAIR IS REALLY AN OUTSTANDING AIR GAGE. 
Not only is it unique in its basic repetitive measuring accuraty, stability and 
longer range per magnification, but it is set to zero im @ second and requires 
a minimum of maintenance. Changing plug sizes is much quicker. Resetting 
zero is a matter of seconds... no fiddling around. 

Now Dimensionair, combined with electronics, is used for automatic sorting 
gages (See lower left illustration), 


Because only a Single Master is needed with the Dimensionair, the cost of 
two masters, as required by other air gages, is cut in half. Gage at lower right 
required only 25 masters, instead of 50, to cover all size requirements. That's a 
worthwhile saving in any shop. 

The graduated scale is accurately calibrated. It is not a scale arbitrarily 
divided between plus and minus tolerances. The magnification is fixed. 

The gage plug has greater clearance and greater wear. The former makes it 
much easier to enter the plug in the hole. The plug wears much longer because 
the jets are set deeper; the greater range makes this possible. 

Owners tell us there is no comparison after they have used various types 
of air gages. You really owe it to your plant to use the Dimensionair. 


Federal Products Corporation, 1192 Eddy St., Providence 1, R. I, 


4 


Adjustable Air Gage for fast simultaneous inspection of 
Ball Bearing ID & OD over a large range of 25 different 








sizes up to 10 inches. Checks taper, bellmouth and out- 
of-round. Used for incoming inspection. Cost of masters 
was cut in half because Dimensionair requires only one 


master for each size. possibilities of the modern Air Gage. 


Eddy St., Providence 1, R. L. 


Largest manufacturer devoted exclusively to designing and 
manufacturing all types of DIMENSIONAL INDICATING GAGES 


This new, complete catalog is full of helpful 
information—shows advantages and application 


about the latest in air gaging . . . ask for your 
copy today. Write Federal Products Corp., 1192 













There are lots of ways to 


PIERCE METALS 


eee But here’s 


Yrecision Multiple Piercing | *° 
at Lower Cost Ih: 


DANLY HYDRAULIC METALWORKING EQUIPMENT ao. 


Pierce metal faster, with greater accuracy and at less cost. In a single a 
setup for multiple piercing . . . or riveting, punch extruding or trimming... | ‘'”’ 
you can reduce costly handling by combining operations into a single 
setup. Danly Hydraulic Metalworking Equipment is engineered to meet 
your specific needs. Exclusive all-hydraulic action permits smooth 
operation, minimizes break-through shock, automatically strips each station } 


and simplifies fixturing. Find out more about high production multiple ME 
hole piercing in a single setup—write today for special Danly Hydraulic’ 
Metalworking Equipment Bulletin. " 


DANLY MACHINE SPECIALTIES, INC. Br 
2100 South Laramie Avenue + Chicago 50, Illinois ? ad 





One setup pierces seven irreg- 40 holes are pierced simultane- Irregular holes are pierced fos! 
viar holes and trims this car ously in this automotive frame and accurately in this stainies 


door inner window frame. member on a Danly machine. _ steel jet engine part. 
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Presented as a service to production men, we hope some of 
t] . . . ee . 
E t these interesting ideas, chosen from thousands of jobs, will 


suggest ways to help you cut time and costs in your own work. 


| FOUND: A FAR BETTER SURFACE FINISH FOR 
| VITAL TRANSMISSION PARTS 








Superfinish Does the Superfinish rids the bearing surfaces tion costs are very low. Because 
; ss of all annealed ‘‘smear metal” and Superfinishing takes the place of a 
Job in One High-Speed, grinding flats. Surfaces are true base final grinding Operation, costs are 
Automatic Operation metal, assuring absolute maximum actually lower—yet surface finish is 
bearing life. far better and longer lasting. 
nand for automatic transmis- High-Speed Output: The single Super- 
n today’s automobiles poses finisher produces 75 completed shafts Here, with both low machine investment 
blems in the machining and per hour at 85% efficiency. and low production costs, vital trans- 
finishing of vital parts. Take Low Costs: With the low machine in- mission parts get far better, smoother, 
gear shaft: four separate bear- vestment and the fast automatic Op- longer lasting surfaces. 
faces require ultra-fine finish 


eration of the Superfinisher, produc- 


maximum life. 
erfinish prov ed to be the solu- 
\ standard Model 51-A Super- 
was modified for the job. Four 
each with its own stoneholder 
es, were added along witha 
vorkholder and driv er. 


MEETS ALL 3 REQUIREMENTS 


Accuracy: All four surfaces are done 
-Superfinished down to 5 

iches from a 15 micro-inch 

With the automatic cycle, there 


. sely the same stock removal 
rface finish time after time. 

} 

} @ 
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The Superfinisher is fully automatic. After 
loading, operator starts cycle merely by 
pressing a button 





ON TWENTY JOBS—with 


T¢ 





etter quality surface Four bearing surfaces are Superfinished simul- 


taneously at a rate of 75 pieces per hour. 
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TIME- 
SAVING 
IDEAS 





No. 12 Hydraulic Lathes 
Adjust Quickly for Many 
Different Parts and Angles 


The question to be answered by this 
producer was how to most efficiently 
machine similar parts having dissim- 
and get easy change- 
over to other sizes. The workpieces 
are hard steel cone blanks; the finished 


ilar angles... 


products are oil well drill bits. 

Because of the variety of sizes in- 
volved with each type having mul- 
tiple angles, the practical solution was 
a pair of No. 12 Hydraulic Automatic 
Lathes. These are operated by one 
man. Changeover is simple with tool 
slides mounted on swivel bases. 

A typical setup for operation 10 is 
shown in the tooling layout. Both 
front and rear slides can be adjusted 
to the required angles. The work on 
this 642" cone takes less than a min- 
ute and a half, f.t.f. 

Operation 20 is shown inthe photo. 
Again the front and rear slides are 
mounted on swivel bases. The rear 
slide turns the long cone, and a spe- 
cial motor control speeds up the spin- 
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Note counterbalanced fixture for holding 


awkward port. 















OVER-AGE MACHINE TOOLS COST YOU MO} EY,, fo 0 


, WORKING ALL ANGLES TO CUT COST: | 
ON DRILL BIT BLANKS 







dle to give a nearly constant cutting 


speed as the tool approaches the cone 
point. A fine finish and excellent tool 
life is the result. The front slide turns 
in the conventional manner. Floor- 
to-floor time is just Over a minute. 


Having slides that pivot is a big time 
saver in changeover of the No. 12 
Hydraulic Automatic Lathes to other 
parts with different angles. 


HOW THIS AWKWARD 
PART IS MACHINED WITH EASE 


Unusual Job Efficiently 
Handled on Turret Lathe 


How to handle this awkward, unbal- 
anced part on a general-purpose tur- 
ret lathe? Good planning and a 2L 
Saddle Type Turret Lathe provided 
the solution. 

A special angle plate fixture with 
locating feet was built to hold the 
long rotor shaft housing. This elim- 
inates chucking strain and insures 
that both bores will be round, concen- 
tric and in line. The counterweighted 
fixture is dynamically balanced with 


Operation 20. Motor control governed by cam on rear 
slide increases r.p.m. for constant cutting speed 
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Operation 10. Double lines show 


angles machined 
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the workpiece to permit the high 
spindle speeds required for volume 
output and proper finish. 

Tools are simple. Vertical slide 
tools handle all recessing, and bor- 
ing bars take care of the two diam- 
eters. Time is 8.6 minutes floor-to- 
floor. Changeover for other size hous- 
ings is simple. 


e+ 2 &€ 2 @ 2S 


Doing boring and recessing on this clumsy 
part is a simple operation on the saddle 
type lathe with special holding fixture. 


Se 








LOOK AHEAD... 











KEEP AHEAD... WITH GISHOL! 
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TING A FIRM GRIP ON FRAGILE PART 


rast 


ame 


| parts are usually a prob- 
in this case, the job is doubly 
ecause the workpiece is a 
issembly and has an open 
res must be concentric and 


: parallel. 


ng a holding fixture was a 
matter, with Gisholt’s long 
e as a builder of lathes and 
roviding a “‘stock answer.” 


ard 15” 3-jaw air chuck as- 


eedy operationand controlled 


g pressure. Extended jaws 
pressure to be applied by 







ERN MACHINE TOOLS EARN YOU MONEY 


Lathe handles the job. To avoid pos- 
sible distortion from excessive stock 
removal, rough and finish cuts are 
made on both bores and faces. Spe- 
cial long tool holders carry tool bits 
for simultaneously machining the 
front and back surfaces. 

The job is completed in the excel- 
lent time of only 5.5 minutes—with 
the automatic cycle of the Fastermatic 
enabling the operator to run other 
machines. 
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TIME- 
SAVING 
IDEAS 






























Rough piece (left) and finished parts. 


fe F ype jaw ends on the front and ; ‘ 3 
@ ane. ‘Tide conte Gis wotlk Fragile parts are quickly produced with 
piece and equalizes pressure at all repetitive accuracy, thanks to well- 






planned chucking and the automatic 
cycle of the Fastermatic. 


t avoiding distortion. 
4 2>F Fastermatic Automatic Turret 











for efficient machining of stainless 


steel bushings. 


BUSINESS-LIKE SETUP FOR 
MACHINING BUSHINGS ON TURRET LATHE 


Ram Type Machine Has Standard Hydraulically 
Actuated Collet. Chuck and Bar Feed 


Here’s a fast, simple, low-cost way 
for machining 1%4” ring seal bush- 
ings. The job is done in a single op- 
eration on a No. 4 Ram Type Turret 
Lathe. 

To start, the stainless steel bar stock 
is advanced through the spindle and 
held in the collet chuck. Both move- 
ment and clamping are hydraulically 
actuated—saving both time and effort, 

The first station on the hexagon 
turret is a stock stop. The next two 
stations are used for conventional 
drilling and reaming. A vertical slide 
tool, seen in the foreground of the 
photo, carries a hook cutter and 
catches the first recess in the bore. 
The turning of the straight OD from 
the cross slide is then combined with 
the five-degree chamfer from the hex- 
agon turret. The second recess in the 
bore is formed from the sixth station. 
Cut-off tool at rear of cross slide com- 
pletes the operation. 







Fastermatic setup for motor-generator 
connecting frames. 






















Well-planned tooling with the advance 
and clamping of bar stock hydraulically 
controlled saves time and effort on this 
Ram Type Turret Lathe job. 








ARMARK YOUR DEPRECIATION ALLOWANCES FOR NEW MACHINE TOOLS 
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‘| he huge part you see here 





isa non-mawnetic inertia fly 
wheelfor Navy Minesweepers 
The problem is to make them 
smooth and quiet in Operation 
[This means precision balancing 
which is readily done on a Gisholt 
DYNETRIC Floor 


Machine. 


Type Balancing 


The flywheel assemblies weigh 
5,200 Ib. and measure 50” in diam- 
eter. Although the dynamic correction 
planes are only 9 apart, the fly- 
wheels are easily balanced to less 
than 1 ounce inch in each plane. 
Correction for unbalance is made by 
grinding on the outer rim 

The flywheel is balanced on its own 
shafts and supported on its own bear- 


ings. Heavy oil pressure to the halt 


HOW TO HOLD CRITICAL DIAMETERS ON LARGE, THIN PARTS 


MAGNETIC CHUCK RING BASE 











Tooling setup on two slides. 


No. 1-254 
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Unbalance Correction Required 


bearings eliminates metal to metal 
contact and protects the arbor jour- 
nals. Other rotating parts of the en- 
gines are also balanced to fine toler- 
ances, assuring quiet, smooth opera- 
tion of the final assembly. 

Whether your problem is balanc- 
ing large parts like these... or com- 
ponents weighing only ounces, there 
is the right Gisholt Balancer for the 
job. 


“Floating” these heavy parts on pres- 
surized half bearings not only protects 
the bearing journals, but facilitates pre- 
cision balancing as well. 
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LBALANCERS/: [| piiesezoe ac Comwonaon 
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Standard Simplimatic | 
with Special Chucking is the Answer | 


The workpiece is a flywheel cover 
plate. It’s a difficult part, both to hold 
and machine. 

Here’s how the job is done: 

Because of the thin-wall and wide 
diameter of the workpiece, a magnetic 
chuck with a ring base and locating 
pins is used. With the slightly smaller 
size of the base, the turning and bor- 
ing tools have clearance to pass 
through the work. 

For concentricity of the OD and 
ID, they are machined simultaneously 
—rough, finish and chamfer the OD; 
bore and counterbore the ID. Five 
tools mounted in a single tool block 
on the front slide handle this work 
while three tools on the rear slide 


THE GISHOLT ROUND TABLE represents the collective experience of spe- 


MASSIVE FLYWHEELS BALANCED 
FOR SMOOTH OPERATION 


Direct Readings Show 











PRODUCTION 
BALANCING ... 


is Only One Of the Many heiptul su 
! 
covered in eG Balanci an 
' oe 
only service of its kind availa 
! , ' 
ind Ask f aetails 














move across to face, chamfer and 
groove the ID. 


floor, showing the efficient setups you 
can have with the Simplimatic Auto- 
matic Lathe. 


. 
Time is an even 3 minutes floor-to- | 


Smart chucking and simultaneous mo- } 
chining of the ID and OD aid greatly in 
achieving speed and accuracy on these 
delicate parts. 


Many interesting jobs and 
tooling illustrations are shown 
in the helpful Simplimatic cat- 
alog. Ask for Bulletin 1159. 





cialists in the machining, surface-finishing and balancing of round and partly round 


parts. Your problems are welcomed here. 


MACHINE COMPANY 


Madison 10, Wisconsin 


TURRET LATHES + AUTOMATIC LATHES « SUPERFINISHERS «+ BALANCERS « SPECIAL MACHINES 











NEW S N YD ER AUTOMATIC 


MILLS 8 Rey 5 


IN CAST ALUMINUM ALLOY RING 
every 9O seconps 


AT 80% EFFICIENCY 


ISN " DER TOOL & ENGINEERING COMPANY 


3400 E. Lafayette, Detroit 7, Michigan 
2G Years of Successful Cooperation 
with Leading American Judustrces 


\ 


F uary, 1954 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-21 








rHe New Britain Macnine Company 


New Britain-Gridley Machine Division, New Britain, Connecticut 


Machines for Making Progress 

Automatic Bar and Chucking Machines 

Precision Boring Machines 

Lucas Horizontal Boring, Drilling and Milling Machines 
New Britain +6F+ Copying Lathes 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-2-22 > Tool Engiree 
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ACTUAL JOB 
Farm Implement Mfg. Co. 


Machine... ..... Ingersoll Boring Mill—6 spindle 
Port...........Cylinder block 
Operation....... Rough cylinder bore 

I eactn iawn 3 R.H. and 3 L.H. Wesson Fine 


Pitch Cutters —3.480 dia. — 
12 Wessonmetal Solid GI Blades 





Pe 148 S.F.M. 
Stock Removel.. 3/16’ 
Feed...........10" per min.—.063 per revolution 


Length of Cut... .87' 


OVER 300% DOLLAR SAVINGS PER TOOL 


he cca i 


| NEW WESSON METHOD 











OLD METHOD 

| Pieces per Grind.....-----> 836 Pieces per Grind....----+ an 
| Cost of Tool.....---+-++> $49.68 Cost of Tool.....-+++++: $ 

' rindi Grinding Cost 
| | "ae dad $11.70 per Sharpening. «++ - 

| | Too Cost per 100 Pieces . . $2.588 | Tool Cost per 100 Pieces .. | 
| s of over $900 per year Write today for folder 

e machine with Wesson Tools Saving coca 


| "on only on 
' HOw IS YOUR PRO 


2: 
wer BEST CORPORATION 


SD 4). ichdel, Pa 44, patie @ 4 
Affiliated with WESSON COMPANY, Scanete: Mich. 


DUCTION SCORE CARD! educational, full color, 
sound movie— 
“This Carbide Age.” 

















I uarv, 1954 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-23 








»e- and its nearest 
branch is the office of your 


| | MORSE-FRANCHISED DISTRIBUTO 








Yes, he’s your “‘librarian’’ for the most useful col- they’re free. And remember that he’s best qualified 
lection of books in the cutting tool industry. Just to get you top return for your cutting-tool dollar 
as he is your most competent counsel in any prob- . . . because he handles and knows the best of all 
lem involving drills, taps, dies, reamers, end mills, cutting-tool lines ... MORSE. 

counterbores or milling cutters . . . regular or MORSE TWIST DRILL & MACHINE COMPANY 
Electrolized. NEW BEDFORD, MASS. 

, (Division of VAN NORMAN CO.) 
Ask him for any or all of these useful books... Worehouses in New York, Chicago, Detroit, Houston, San Francisco . 





The Tool Engineer 
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Conventional jig borers — with the usual, plain slide bearing, 
quill construction — demand frequent, skilled maintenance Tt 
for accurate operation. This trouble, down-time and expense a 
is eliminated by the exclusive Pratt & Whitney Ball Roll Quill 
Spindle Head. Rigidity and the exceptionally high original 
accuracy are retained indefinitely; you can be sure of pre- 
cision to “tenths” at all times 


The Quill Bearing is a hardened steel liner, deep frozen and 
precision lapped in place. The quill . . . hardened precision | 
ground and draw polished . . . “roll-feeds’” on 360 specially 
selected, super-precision balls. Preloaded between the 
hardened quill and liner, they provide a total bearing pres- 

sure of over 8,000 pounds. Friction and wear are minimized Other 
and the up-down movement is highly sensitive for small-hole THE 
hand operation. 


THE 
The P&W Ball Roll Quill spindle also adds far greater } An 
versatility. Ability to resist heavy lateral pressures without 
deflection or wear has made it practical to provide the table 
and carriage of the 4E Jig Borer with power feeds. This 
makes it possible to perform precision milling in addition to 
the usual boring operations. 


DESIGNED, ENGINEERED and MANUFACTUR 
THROUGHOUT TO MEET TODAY’S DEMAND for Fi 
ACCURACY, GREATER VERSATILITY, BIGGER CAPAC 
and INCREASED SPEED and EASE OF OPERATI 
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: RW Electrolimit MEASURING SYSTEM @ P&W OPEN SIDE CONSTRUCTION 


This entirely new method of locating the table is fast, extremely A greater variety of irregular shapes and larger work sizes are 

&) accurate, absolutely positive and easy to use. There are no contacting handled with a speed, ease and convenience impossible with any 
surfaces and, therefore, no wear; the original high accuracy is other type of jig borer construction. 
retained indefinitely. 


‘ Air vr , sI . oF. CL DIITTON CORK i} 
: CAPACITY OF ANY JIG BORER BUII (TRALIZED PUSH-BUTTON CONTROL | 
The big 36 inch by 72 inch table handles work loads up to a full 5,000 All controls are readily accessible from a single operating position. 


Longitudinal table travel is 60 inches; transverse travel is 36 Electric push-button controls for all motions plus speed and feed 
Maximum distance from table top to spindle end is 47 inches. selectors are centralized on a single adjustable station. } 


— 


Other PRATT & WHITNEY Electrolimit JIG BORERS PRATT & WHITNEY End Measure JIG BORERS | 


THE 1E — compact and versatile with table sizes of 12” x 24” and 12” We will continue to manufacture this famous line. Featuring the same Ball 

x a" Roll Quill spindle and the same high precision performance as the Series 
THE 2E — practical size for the average tool room with 22” x 44” table “E”, they are equipped with End Measures instead of the Electrolimit 
And now on the way — THE 3E — with 28” x 56” table. Measuring System. 


FOR COMPLETE INFORMATION 
Cireul send for 4E Circular No. 556. Write 
seoaed hid W on your Company letterhead to the 
7 No. 556 RATT & HITN EY P&W Branch Office nearest you... 
1 6 iy DIVISION NILES-BEMENT-POND COMPANY or direct to West Hartford. 
’ 


WEST HARTFORD 1, CONNECTICUT, U.S.A. 
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* Short, special purpose, removable * Large area, removable upper brackets. 
upper brackets. 


THE CINCINNATI SHAPER CO. 


CINCINNATI 25, OHIO, U.S.A. SHAPERS ¢ SHEARS « BRAKES 











‘J 


“CHINE TOOLS © CUTTING TOOLS » GAGES 


areas... 


on Cincinnati Press Brakes 
\ — 


More and more jobs are being done on versatile 

Cincinnati Press Brakes. Removable or fixed 
brackets with large die areas permit many jobs to be done 
both in the Press Brake and Press fields. When dual 
purpose performance is required removable brackets are used— 
for Press work only, fixed brackets are furnished. Brackets 


are designed to sizes desired. 


* Large area, permanent wide bed and 


* Large area, removable upper and lower brackets. 
ram for press work. 


Investigate! Our Engineering Department 
will be glad to advise you on the profit and 
production possibilities in your shop. Write 


for Catalog B-4. 
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CUTTING. New S.E.C.O. keeps parts and tools cooler. Tools last longer, 
require fewer grindings; production is increased; finishes are uniformly good. 


Now Better Than Ever! 


unoco Emulsifying Cutting 


New refining facilities improve industry’s most widely used 
cutting oil and permit it to give these added benefits 


@ HIGHER MACHINING EFFICIENCY—better finishes, longer tool life, increased 


production in cutting operations 


@ INCREASED DETERGENCY—particularly important in grinding operations— 
provides better surface finishes, prevents loading and glazing of the 
wheel, prolongs wheel life 


@ BETTER MIXING QUALITIES—in hot, cold or hard water 
@ A PURER, CLEANER CUTTING O1L— whiter, more stable emulsions; cleaner parts 


and machines; better operator acceptance 
@ EASIER HANDLING—pumps from storage tanks more readily, flows from 
drums faster 


@ GREATER VERSATILITY—can be used for rolling, washing and rustproofing as 
well as cutting and grinding 


* 
* 


,) GRINI 
Pe surface 

deter 
glazil 


} 
iongs 


aa eal 


























IXES BETTER IN HOT WATER. New MIXES EASILY IN COLD WATER. New MIXES READILY IN HARD WATER. 
. E.C.O. mixes and remains stable S.E.C.O. forms stable emulsions in New S.E.C.O. eliminates the need 
yen at 180 F. This permits its use the coldest water . . . even ice water for special hard-water grades of 
m washing and rustproofing. does not affect it. emulsifying cutting oil. 

















; GRINDING. New S.E.C.O. improves RUSTPROOFING. New S.E.C.O. is a WASHING. Because of its increased 


surface finishes because its increased better hot rustproofing medium. detergency and its ability to mix 
detergency prevents loading and It forms stable emulsions, coats and remain stable in hot water, 
|) glazing of grinding wheels, pro- metal parts uniformly, protects New S.E.C.O. is better for remov- 
longs wheel life. them against rusting. ing grease and dirt from metals. 


TEST THIS NEW S.E.C.O. IN YOUR OWN PLANT. For more information, call 
: your nearest Sun office or write SUN OIL COMPANY. Phila. 3, Pa., Dept. TE-2. 


: INDUSTRIAL PRODUCTS DEPARTMENT ite, 
, SUN OIL COMPANY ™SUNOCO> 


PHILADELPHIA 3, PA. © SUN OIL COMPANY LTD., TORONTO & MONTREAL 





Made by the producers of famous Blue Sunoco Gasoline and Dynalube Motor Oils 





These users say: 





For surface grinding, 


the new G BOND | 
beats them all! 
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“The new G Bond ALUNDUM* Wheels 
give us double the production of former : 7 ; 
standard wheels.” That’s how a Massa- , ' | 


chusetts manufacturer sums up the per- 
formance of the new Norton wheels in 
i grinding hardened high-speed steel textile 
blades. He adds: ‘*‘ Wheels used on thi , 
must be very free and cool 


warping and burning the very t/ 


uitine to 
t ¢€u - -s 


The Tool Enginee! 














test Norton wheels 
bring you the 
money-saving 


“TOUCH 
of GOLD” 


rally, we’ve kept close watch on 
e new G Bond wheels are doing. 
{ we can report that throughout the 

of precision and semi-precision 

¢ applications they’re already away 
‘ front. In the field of surface grind- 
ing, for instance, a composite statement 
by users of the new G Bond would run 
very uch like this: 

“CG Bond wheels cut freer, cooler, faster — 
enabling us to take heavier cuts in costly 
high speed steels without drawing temper. 
They give us closer tolerances and smoother 
finishes. They dress easter and produce more 
pieces per dressing. Doing more work and a 
greater variety of work — per wheel, they 
outlast any u heels we ever used before. = 


G Bond Wheels 
for YOUR Surface Grinding 


will bring new speed and economy to sur- 
face grinding jobs — thanks to their 
unique grain-holding structure that pro- 
duces greatly improved cutting action. 
Remember, the G Bond is the most 
modern, most efficient vitrified bond ever 
developed — a typical Norton ‘“Touch of 
Gold” achievement that steps up grinding 
performance and product quality while 
cutting grinding costs, 


See Your Norton Distributor 
for the ALUNDUM G Bond wheels, cylin- 


ders and segments you need. Or write to 
Norton Company, Worcester 6, Mass. 
Distributors in all principal cities, listed 
under “Grinding Wheels” in your classi- 
fed phone directory. Export: Norton 
Behr-Manning Overseas Inc., Worcester 6, 
Massachusetts. W-1535 


iNORTON 


ABRASIVES 





aking better products. . . 
0 make other products better 


Je-Mark Reg. U.S. Pat. Off. and Foreign Countries 


bruary, 1954 FOR FURTHER 








“Thirty per cent longer wheel life, freer and cooler cutting, a good finish and more pieces per 
dressing,” are G Bond advantages cited by an Ohio machine tool company on this surface 
grinding job. Material on job illustrated is flame-hardened graphitic tool steel. 





“TI get a fast cut and good finish. They're the best and most versatile segments I ever used for 
this kind of work and I’m re-ordering ten sets,’ reports an Illinois customer using G Bond 


segments for surface grinding mild steel, cast iron and Mecehanite 


— all three, 





“We're getting forty per cent more wheel life from G Bond wheels, and they cost us 
twelve per cent less because now we don't need a premium priced abrasive. The new 
bond has proved excellent for grinding our laminated stainless steel and mild steel magnetic chuck 
plates.” This from a Michigan manufacturer. 


INFORMATION, USE READER SERVICE CARD; INDICATE A-2-33 


33 





34 


with TOCCO* Induction Heating 


Hardening—annealing—brazing—soldering — 
heating for forming or forging—if your products 
require any of these operations TOCCO can 
probably reduce your unit costs too. 

Mechanics Universal 
Joint Division of Borg-Warner reports a 69% 
savings in the hardening of stub ends for propeller 
shafts. TOCCO’S localized hardening minimizes 
distortion—does away with straightening opera- 
tion formerly required. With conventional heat- 
ing methods splines had to be ground back to 
tolerance because of run-out. TOCCO also elimi- 


THE OHIO CRANKSHAFT COMPANY 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-34 


nates this costly operation. 

PRODUCTION UP 320% Automatic TOCCO 
has upped production from 35 to 112 parts per 
hour—over three times as fast as conventional 
heating method. Shafts are of C-1137 Steel, are 
hardened to 47—54 R.C. to a depth of 0.040”. 
Every part is the same—one or a million— because 
TOCCO’S automatic heating and quenching 
cycles eliminate all chance for human error. 
Experienced TOCCO engineers are glad to survey 
your plant for similar cost-cutting possibilities— 
no obligation of course. 


-——————— Mai! Coupon Today —-—-—-— 


NEW FREE 


THE OHIO CRANKSHAFT CO. 
BULLETIN 


Dept. G-2, Cleveland 1, Ohio 


of TOCCO Inauction Hardening. 


Name 


Please send copy of ‘Typical Results 
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Rp Waindle 
nt 
Muskegon, Mich 
J P. Crosby 
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Lexington, Mass. 
H Osborn, Jr. 
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Cleveland, Ohio 
H d C. MeMillen 
Vice-President 
Bedford, Ind. 
R und C. W. Peterson 
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Toledo, Ohio 
Harold E. Collins 
asurer 
Houston, Texas 
W e Ewing 
Secretary-T reasurer 
Los Angeles, Calif. 
Harry E. Conrad 
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Detroit, Mich. 
(Ilan Ray Putnam 
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Detroit, Mich. 


Board of Directors 


R. F. Waindle, Chairman 
Muskegon, Mich. 
L. B. Bellamy 
Detroit, Mich. 
H. E. Collins 
Houston, Texas 
J. P. Crosby 
Lexington, Mass. 
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Ceorge P. Torrence 
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Your Voting Privilege 


Democrati: organization is largely responsible for the phenomenal 


erowth of the American Society of Tool Engineers. making it th 
fastest growing technical society in the world. The founding fathers 
wisely provided for a virile organization, controlled by its membership. 
in order to keep step with the profession’s needs. To assure continued 
virility, however. it is the duty of every member having voting rights 


to take an active interest in the « perations of his Society. 


It is particularly important that each member vote at his ¢ hapter 
meeting in February to assure election of the best officers and national 
convention delegate. The continued health of the chapters and of the 
Society stems from these elections. In this Society. each member has 
not only the right to be represented by his delegate but also the respon 
sibility of expressing himself regarding any changes in the basic policies 


and conce pts of the Society. 


Recently mailed to each member, a constitutionally processed ballot 
submits ten proposed amendments to the Constitution. They involve 
qualifications for senior, affiliate and associate memberships: field of 
operation of the Research Fund: enlarged membership for the Board 
of Directors: requirements for amending the By-Laws and the Constitu 
tion: requirements lor preside nev: election of president resulting from 


vacancy of office: and provisions for protecting the nonprotit character 
of the Society. 

Each proposed change should be examined critically with respect to 
the effects it will have on the future of the Society in protecting and 
serving the profession. The only danger to a democratic organization 
lies in the failure of the members to intelligently exercise their voting 
privilege. It is the right of every member to have his day in court and 


to be heard. If he does not cast his ballot. he will have no one to blame 


but himself. Be sure to vote. 


PRESIDENT 
1953-1954 








29 stations. 

78 operations—30 drilling, 12 chamfering, 4 end 
milling, 3 counterboring, 14 reaming, 15 tapping. 
100 pieces per hour at 100% efficiency. 

Automatic 90° indexing of part in station 14 for 
drilling sides and top in subsequent stations. 

Pre-set tools and Cross Machine Control Unit with 
Toolometers for programming tool changes. 
Complete interchangeability of all standard and spe- 
cial parts for easy maintenance. 

Other features: Automatic transfer from station to 
station; hydraulic feed and rapid traverse; individual 
lead screw feed for tapping; hardened and ground 
ways; gravity operated cam clamping; J.1.C. standard 
construction; built-in chip conveyor. 


Established 1898 


THE , co. 


DETROIT 7, MICHIGAN 


Special MACHINE TOOLS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-36 The Tool Enginee: 





















Binghamton, **- 


Prevention of die damage for the free-flowing 


output of flawless parts requires the constant 


attention of tool engineers, diemakers, and 
maintenance men. This article aids that en 


deavour by discussing numerous causes of dis 


break down and prevenative measures. 


) 


OWER PRESSES 


Fig lL. are 
it interrupted. 


onlv economical wl 
yperation is n Smashed dies can re 
sult in iddition to 


ing operation. Direct die repair costs involve over 
idle labor 
interrupted schedules, and work delay in other di 


partments. 


extensive damage in 


interrupt 
head expenses lor inactive equipment, 


This article discusses varied causes of 


die damage and offers methods for avoiding th 


The philosophy of approach and typical examples 


ire presented that can aid in the solution of many 
situations. It is logical to discuss the desigr 


am-free dies first. 

Punch and Die Cutting Clearance: Without 
proper clearance, punches and dies are particular] 
vulnerable to breakage. 
piercing punches form a straight-sided pocket 


placing metal that bulges into the dic openil 


| pon entering stock 
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By A. F.- Gagne, Jr.* 


Consulting Engineer 


out on all 


rowds 


the 
generate localized tensile stresses in 


Proceeding through. 


sides 


pun h and dic 


the stock which ultimately cracks. spreading cone 


shaped fractures 


Correct clearance 


causes trac 

tures to meet and a burrless slug pops out 
Insufficient cutting clearances result in primary 
fractures, leaving a connecting ring of metal that 


nust be 


Such 


sheared by additional punch movement, 


clearance results in 


ragged edges, 


the 


possibly 
doubled punch loads and, in 


cracks 


sumption will be excessive, and if clearance is small 


extreme, causes 


tiny iround the Also. power con 


enough to cause rubbing ol punch and die on one 


side. tool life will he reduced, 
Punch loads diminish with excessive clearances. 
but. since metal tends to drag, burrs are formed on 


ind hole 


bottom while large radii are 


formed on the slug bottom and hole top. With 
soft metals. extreme clearances cause torn edges 
or a drawn shell. It is better to have too much 


than too little unless hole 
important or il 
Fig. 2 almost a 


necessity when piercing stock equal in thickness to 


clearance straightness is 


burrs cannot be economically re 


noved., 


Maximum clearance is 


the hole diameter. Increasing cutting clearance and 
reducing accuracy requirements can lessen initial 

tooling costs and extend tool life 
Although commercial clearances usually range 
ae 
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Fig. 1. Dies and presses such as these represent 
a sizeable investment, well worth safeguarding 
against smashups. 


etween 3 and 10 percent ol stock thickness, ex- 
periments with mild steel show reduction in punch 
ing and stripping loads when 25-percent clearance 
is used. Harder materials tend to fracture cleanly 
with at least 10-percent clearance while spring 
steels and aluminum, regardless of alloy or temper. 


requure 1? to |5-percent 


Draw Dies: Because draw operations are 
chiefly sensitive to clearance variations when iron- 
i! insulheient clearance or inadequate punch and 
die radii may tear out the bottom and crack the 


ver cornel 


Ip] of the shell, damaging punches and 

easing press tonnage requirements. As clear 
inces increase beyond one stock thickness. the 
roning effect is lost and short shells result. Clear 
inces over two stock thicknesses may cause wrin 
Kling and poor quality. 

lo reduce number of draws and _ intermediate 
inneals, there is a tendency to exceed safe deep- 
draw percentage reductions, thereby increasing 
chances for punch-outs and torn edges. A margin 
of safety should be allowed for such normal opera- 
tional irregularities as improper annealing, dirty 


stock, poor stock surface resulting from excessive 
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—Photo courtesy of John Volkert Metal Stamping, Inc 


grain size or imperfect pickling, and improperly 
made tools. Savings anticipated from reduced 
processing and handling are frequently lost by 


jams and smashups. 


Tool Alignment: Since draw tools are rounded 
accidental grazing contact of punch and die is not 
likely to cause damage. Alignment of blanking 
tools must be exact and can be checked by measur 
ing the height of the brightly burnished band 
around the lower edge of the slug or blank. Vari 
ations in the height of this band warn of tool mis 
alignment. Punch plate thickness should be at least 
one and one-half times the punch shank diametet 
to assure punch support. Metal-to-metal or light 
press fits should be used. Use of collets avoids the 
inaccuracies of setscrew locks and slip-fits insures 
easy removal of punches and tends to aid centering 

Slender piercing punches are deflected and 
broken by various conditions such as flaws in the 
stock, holes too close together, in omplete blanks. 
holes less than stock thickness from the edge, it 
regularly shaped holes and holes pierced at an 
angle. 

A ground conical projection, Fig. 3, or chisel 
point on the punch tends to minimize punch slip- 
ping and shifting, and by bulging the stock into 
the die, also prevents stock from shifting. Non- 


The Tool Engineer 














be 


—Photo courtesy Laminated Shim Co Ine 


mmetrical punches with proper shear can som 

es compensate for side thrust. Quill punches. 
Fig. 4, are another antideflection device. Made in 
two pieces, they are easily replaced and conserve 
space where hole clusters are necessary. 

light fitting stripper plates, Fig. 5, are designed 
» avoid punch deflection. Such plates are applica 
ble when the punch diameter is less than two stock 
thicknesses or when angle punching. Stationary 
type strippers give rigid support but moving strip 
pers bear on the stock, providing guidance directly 
it the point of punch contact, especially benefiting 
wire size punches. 

Stripper plate rigidity is important for tool 
ilignment. Bending of the plate under stripping 
ads can throw punches out of line. To prevent 
this, strippers should be at least equal in thickness 
to the pune h shoe plate. 

One concern seeking causes of small punch fail 


r 


ires, found that severe punch vibrations are set up 
it the moment of impact, causing breakage Re 
sulting stresses, it was noted, are concentrated at 
iny sudden change of punch diameter, eventually 
using the punch to fatigue at this point. Equally 


severe stresses and vibration may also exist at the 


*"Getting Longer Life from Punches by O. W. Winte THI 
TOOL ENGINEER, September, 195 
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Fig. 2. Deburring rolls for stamped shims are vernier 
set to 0.001-in. increments of thickness. 


moments of break through and stripping 

\ patented vibration damper (Whipsleeve) pre 
longs punch life and allows plercing of stock 50 
percent thicker than the hole diameter. The dampet 
Fig. 6, which also guides the punch in the stripper 


onsists of a sleeve die cast over the pure h end 


Die-Set Alignment: Standard dic-sets provid 
heavy die shoes and guide posts and close-tittin 
post bushings to help assure constant punch and 
die alignment. minimizing the influence of worn 
presses and careless die setting and permitting quick 
setup and operating flexibilitv. Precision of 0.000] 
inch clearance between bushings and posts. and 
shoe parallelism within 0.002 inch per foot is con 
mercially available 

Grit and erratic lubrication may wear bushings 
causing guidepost freezing. loss of alignment and 
tool rubbing. Oiling devices, Fig. 7. act to supply 
oil to remove dirt from guideposts. Flexible boots 
ind telescoping covers can be used to protect 
erease-lubricated posts from dust. dirt and shat 
tered punch pieces. Other means of minimizing 
precision die-set wear include bronze guidepost 
bushings: posts with built-in lubrication reservoirs 
and chrome plated, nitrided or ball-bearing anti 
friction guideposts. 

Extended die bosses. Fig. 8. are effective aids for 
critical alignment and shoes improperly supported 
by the press ram. Bosses can be specified on lon 


stroke operations to prevent posts from clearing 
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Fig. 3. Antislip cone tip reduces 
punch deflection. 
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Square head for tightening 


—Drawing courtesy Tool Craft Co 


bushings at the up stroke of the press 
lo maintain die set rigidity and accuracy, the 


following steps have been found helpful 


For full guidepost support, die shoe thickness should 
at least | times the guidepost diameter As an 
alternative, heavy welded or demountable bosses car 

! provided 
:..% lideposts sl | in } ivy eT! ligt I resist it ec 
Rm, 1. posts for pre ion t wher -inck 
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Fig. 4. Quick-change quill punches are quite rig 
and are easily detached for sharpening or renew 


posts would normally be acceptable. Shortening 
supported lengths of guideposts gives equival: 
results 
Provide more than two guideposts 1or increased 
port and a iracy 

1. Lay out die sets so the center of pressure falls on 1 
ram enter 


Die Layout: Shearing tends to push surroun 
ing metal back from the cut. If two piercing puncl 
es are close together, or if a cutofl pune h is nea 
a piercing punch, the side flow from the punches i 
obstructed, deflecting the lighter punch and short 
ening its life. Such difficulties can be lessened by 
using stripper guidance or by staggering punche 
vertically. Another solution is the separation of 
punches by distributing them through successiv: 
stations. Although this method may add an extra 
station, cost is usually not increased because die in 
serts and reinforcements are eliminated. } 

Crowding and jamming are apt to occur if a 
punch is located less than one or two stock thick 
nesses from a solid stop or gage. Heavy punches 
wear stops rapidly and sometimes force them out 
of position. Conversely, stops force light punches 
out of line. Spring loaded stops provide sufficient 
force for stock positioning yet yield under the stock 
swell produced by shearing. 

Stripper Design for Blanking: Minimum 


stripper thickness for blanking can be determined 
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Clearance 


Punch retainer 


Fixed stripper plate 
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from the following formula 


str pper ince ne 
Thickness of stock, inches 
" Width of stock 


inches 


allowance of 50-percent should 


idditional 


le for overhung or heavily counterbored strij 


least a 100 


should 


cent margin of safety to compensate for rougl 


Stripper springs have at 


d or scored punches, oversize stock and broker 


rings. Unequal loads due to punch clusters can ly 


| on 
vensated for by grouping springs in relatio: 
} 


the load. Positive cam operated strippers over 


ne the dangers of cocking or binding peculiar 


spring strippers. 


Reduced stripper loads lessen the possibility of 


punch fracturing during stripping of heavy stock 
\xial grinding of the punch is beneficial because 


the minute ring grooves resulting from radial 


rinding act as keys and increase stripping loads 
Proper lubrication and flash chrome plating also 
benefit stripping by reducing the friction grip of 
the stock on the punch. Another method of easing 
stripping friction applicable only to punches over 1, 
30-inch thick is 


nch in diameter with stock over 


**H. Effgen, 7 and Die Journal, Sept. 1948 


Fig. 6. (right) Whipsleeve punch prolongs life of 
slender punches by damping vibration and improy 
ing stripper guidance. 


(below) Guidepost oilers, replenished at re- 


life. 


Fig. 7. 


grinding help insure long tool 
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pune hye ~ 


large cle 
should be 


stripp I 


grind a taper relief above the cutting tips of the 
This relief interferes with stripper guid 
fortunately, accurate guidins 
stock 
A 14¢-inch 


all sides between punch ind 


ot the punch but 


s seldom needed for heavy because of the 


G irance required clearance 
allowed on 
to prevent binding and ease tolerances wher 
enough not to need ruiding 


punches are hi avy 


Strippers for Draw-Through Operations: 


An arrangement for round undet 
l-inch diameter. Fig. 9. more ar 
held When 


closed. the inside diameter of the segments is equ il 


After the punch drives the 


stripping cups 
consists of two or 
segments together by a ring spring 
to the punch diameter 
through the stripper, the 

shell. On the 


the stripper hooks shell from punch 


finished cup stripper 


ibove the top of the return 


closes’ 


punch stroke 


and Die Ce 


—Phote courtesy Pivot Punch 
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Pivot point on level 
with punch tip ' 





fon Slug Clearance: | 


trol of pressure 


trac smashing the punch, fr 


| Blank Holders: (|. 
iw-die blank holders is necessary to avoid 
ture r wrinkl It has been found that blank button mt 
holder pressure fon deep draws should be maximum \ subst 
is | t the start of the draw. then taper off. Unfor- 
| ite] this is just the reverse of what can be ob 
tained on a single-acting press with pressure pad 
ided directly by a rubber 
“pri Blank holders that 
r 


taper expanding down 


from the die 


up pre vented. 


Paper 
ol 


is ellective. ang 


included angle 


pac or compression taper should bye smoot! 


automatically ridges which could give 


iy 


pre SSuUTeCS 


can 


ive different around the ind jamming. 



































Extra long bosses help to maintain parallelism of die shoes. 


0 avoid fouling the clic i 


| 


e discharge of punched slu 
he 
intial land. 
to the bottom of 


ot 


ist assured and slug po] 
overlying a lor 
the butto 
but a 


Phi 


roughness init 


sl ind ird 
reconime nded., 


1. and tree of 


slugs a toehold lor bride ' 


ners f irregular blanks. during the draw \ die that has worn to a bell mouth shape otter 
troke ive a maximum of control, Fig. 10 causes slugs to pop up resulting in feed and puncl : 
| 
( Recess aligns cup 
. ~™ S g tai -, - 
= SENS 7 
a Qs : \ - (A, 
, \ IS SSE WA Floating die 
Ny N V4 é 4 Ya 
Wj A 
\ N V 
or tr W/, 
| =_=--—=——_—_—- ™ Pras 5 
i NZ J 
AI Hf A 
1 WF 
‘il i Stripper 
: i i! 
Finished shell 
Fig. 9. Spring-loaded mechanical 
stripper for draw-through opera- 


tion. Stripper reli 


Bottom view snagging and dirt 





ef prevents spring 
build-up. 
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Equally responsible is the diminished land 
resharpening. Both causes result in gradual 
ise of clearance which gives less gripping sur 


\ check should also be made for 


h magnetism. 


lor slugs. 





is not enough to provide proper slug cleat 
in the die button. Slugs must pass unobstruct 
A chamf r. 


el or ledge might cause oily, sticky slugs to 


through the shoe. bolster and bed. 





rf and bridge. Side dist harge holes. sometimes 


1 on inclined presses. are risky unless an air 


st or mec h inical knoe kout is provided. 


Tool Materials: [anger exists in specilying 
itively high tool hardness to minimize wear. 
idual deterioration of punches or dies is safei 
less costly than tool chippage or smashup. 
Flash chrome plating of punches, or use of cat 
de die nibs and punch tips minimize wear and 
omote sustained high quality and long runs be 
een grinds. Solid carbide piercing punches 


re brittle than steel but with higher rigidity. 





Fig. 10. Control panel for an adjustable blank holder 
is mounted on the press. Holder is powered by four 
individual hydraulic eylinders, each of which can be 
: separately adjusted. 
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have proven beneiicial in certain progressive opera 
tions. To attain the full potential of carbide dies 
extreme. precision is necessary, and shoes and tool 
holders should be heavy enough to stall the press 
without harm to the die in the event of a jam 
Carbide die sections should project above the steel 
parts of the die to permit resharpening without 


disassembly or loading the wheel with steel. 


Tool Finish and Cutting Edge: l’roper too! 
finish minimizes scoring of work and reduces the 
force required to form and draw. Galling and pick 
up results unless a smoothly ground or lapped 
finish is provided on dies and punches. Grinding 
parallel to the punch axis also minimizes ‘galling 
and pick-up tendencies. 

\s tool edges round with wear, blanking forces 
and a point is reached where 


Blanking 


and piercing operations are improved with sharp 


and burrs increase. 


the tools begin to deteriorate rapidly. 


90-dee edges on the punch and die. 

foo sharp a radius on draw dies may cause 
tearing and punch outs: similarly, too gradual a 
radius may cause wrinkling. Entrance tapers less 
than 20-deg included angle cause friction forces 
to increase and may result in punching through the 


shell bottom. Optimum die radius depends on the 


Fig. 11. Stock oiler and cleaner lubricates and wipes 
stock in one operation. 








































stock, lubrication and die material. but radii from 
our to eight stock thicknesses have been found 
Where possible, tip 


to bye good starting points 


radius should be four to six times stock thickness. 


Stock Lubrication: Lubricants reduce rubbing 
ind abrasion between tools and stock, increase tool 
life and improve part finish. Lubricated drawing 
operations increase draw depth, permit higher 
speeds by carrying away heat, and help avoid tears 
by reducing tonnage requirements. 

More effective than brush or rag lubricant ap- 


plication is a method in which the stock passes 


it 


—Photo courtesy Better Finishes and Coatings, In 


Fig. 12. (above) Peelable plastic coating 0.002 inch 
thick is sprayed on at steel mill to avoid scratches 
and to facilitate deep drawing. Film thins at corners 
during drawing, but does not rupture. 


Fig. 13. (left) Multiple pawl ratchet feed is adjust- 
able in 0.002-inch increments when using 2-inch 
rollers. Unit is enclosed, sealed and filled with oil. 


through oiled, felt pads: cleaning and oiling in one 
operation, Fig. 11. Oil spraying of sheets, cups and 
other individual parts, and special coatings of wax 
or soap, baked on in previous wash and dry opera 
tions, give thorough coverage. 

Because stock handling and feeding may be im 
paired by slippery lubricants, it has been found 
beneficial to use dry films such as dry-baked wax: 
copper, lead, or tin plates: phosphate coating; and 
strippable plastics, Fig. 12. Such additive coatings 
permit higher drawing speeds, deeper draws, fewer 
anneals and longer tool life. Some coatings pre 
vent or minimize corrosion through the life of the 


product. 


Feeding and Ejection: 


operations with manual location of a strip against 


Long-run blanking 


a stock gage sometimes results in a partial index, 
causing unbalanced forces that tend to throw the 
punch out of line, resulting in chipping of punch 
and die. Push feeding mechanisms, necessary on 
operations in which the scrap skeleton is severed 
in the last operation, are satisfactory on heavy 
stock but less practical on thin materials due to 
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wkling and jamming as the material passes 
oh the guides. Push-pull feeding overcomes 


hjection and avoids clutch or ratchet troubk 


ed roll drives. For best performance, t 
r feed rolls should automatically rise during 


stroke. releasing and floating the stock 


ize any differences between push and pu 
s, and permitting accurate location by pilot 
lo prevent possible feed roll slippage. 
r-driven coil cradle or feed reel is often 
eal. 
Roll feeds should be designed to allow the die to 
t a new roll without cutting half-blanks or 


ning. Sheet feeds should be planned to prevent 
ibles in the die. Unless protected by an auto 
itic stop, stock rolls can run out and the press 
erate empty. Without the deflection caused by 
irking. especially when coining thin stock in an 
d press, the dies will come closer together and 
ssibly hit with damaging results. A preventive 
easure is the installation of bumpers, such as 
} ertical stop blocks welded in the die or heavy 
sleeves fitted over the guideposts. 
Positive pawl-and-ratchet clutches for roll feed 
devices have been found reliable but do not 
ffer stock savings typical of friction clutches. 
Multiple pawl ratchet feeds, Fig. 13, compensat 
this lack of economy. This device divides a 
ircle into 6720 equal increments by providing 210 
eth on the hardened steel ratchet wheel which are 
ngaged by any one of 32 pawls. 

For reasons of economy, material for scrap 
skeletons may be less on progressive dies. With 
ut allowance being made for substandard stock 
vidths, skeletons may break and pile up to caus 

smash. Wind-up reels sometimes whip or snap 
the scrap skeleton, breaking the web or pulling the 
strip out of line, causing a jam. Scrap choppers. 
Fig. 14, prevent this and avoid production halts 
r removal of scrap reels. 

' Danger of parts not being ejected before th 
lownward stroke on open-back inclinable presses 
s completed, can be decreased by use of an ait 
last or positive knockout. Part sticking caused by 
lubricant adhesion can be avoided by using me 
hanical knockout or spring-loaded pins in_ th 

} ottom of the punch. Punches too small for knock 
its can be notched 0.010 inch to interrupt th 
lubricant film, thereby reducing adhesion. Stee! 
blanking ejection troubles sometimes result from 
nagnetized pun hes. dies or stock. 


After feeding. there should be no pull ol push Dy 


Fig. 14. Independently powered rather than ram- 
mounted, this scrap chopper does not interfere with 
use of pull roll feed. Loop of stock between cutter 
and rolls prevents cutter from tugging at roll when 
cutter becomes dull. 
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the feeding mechanism 


ind scrap should hye 


with the incoming 
lamage to the part 


This is the first 


c , 
after forming. Part 


without interfering 


die, and without 


of articles concern 


prevention ol power press smash ups Subse 


verload relief. and 


dies and presses 


quent arti les will dise uss presses trouble detectors 


maintenance and operation of 
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et 


tl 


nade, a layer of prussian blue is applied to the 
emery cloth, the draw ring is lowered to take the im 
pression, thus marking the location of bead clear 


ince 


equipped with draw beads as indicated by the 


emery- loth lavout 


16 


ilf of the draw die with the orit down, as shown. 


ul her required 1.f 


During die tryout, when a satisfactory part is 


ery ¢ loth 








raw Beads 


lrregularl, iaped deep-draw dies must be de 
ind nstructed with draw beads to control 
i s imber al location of these 
innot be determined accurately on the draw 
rd because of the variation of sheet metal 
kre sa cal properties of steel. Conse- 
tl trial-and-error method is adopted while 
rporati draw beads. ‘This necessitates exces- 
handlis Irvout of draw dies proves very 

| especially where large tools are involved. 
iy plac i strip if emery cloth on the lowe1 


proper length and location for the draw bead 
determined, Additional pieces determine the 
double beads, triple beads, 
This can hye 


di iW press 


without removing the die trom 


PTOOVeES Phe draw ring IS eli vated and a line 





/ 
| 
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Emery cloth — 3/4" wide 
with grit down 


Sc 


-—-Layouts made by 
“blued” emery cloth 











Draw ring a 

















ibed on the lower drawing surface around the 


erv cloth. The die is removed from the press and 


The only cost of this method is the price of the 


et many toolroom hours can by elimi 


Punch Retaining Screw 

Standard dogpoint setscrews were originally used 
to retain punches in punch holders by rounding 
off the dogpoint. This was found unsatisfactory be- 
cause the setscrew tip was much too soft. Hardening 
the screw failed to secure any improvement as the 
screw failed upon the application of adequate pres- 
sures to hold the punch. 

A satisfactory solution was found by drilling out 
the dogpoint setscrew to receive a steel ball that is 
retained by crimping the tips of the point. In this 
manner a hardened tip and soft screw are possible. 
It was found that the ball acts as a bearing and does 
not rotate with the screw. Scored shanks have been 
practically eliminated because of this feature. 


Frank Delfino 
Bethel, Conn. 


stampings. 


nated. excessive die handling minimized. and mor 


machine time made available for production of othe: 
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indentation 
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. ° a” -250 dia 
eventing Nesting of Stacked Parts —™ 











stampings and similat parts irequent 
in hopper feeds by cohering. Th Welding projection 
s especially critical with the part show 
wecompany ing sketch. because of a weldi A X .250 di 
the center. After the projections aré ye F.-— XQ 
| in the parts by a slugging die, the parts AS Flat X 
stacked in a hopper for automatic feedir 








tuent operations. During the stacking pi 


some of the parts become jammed together 
se the welding projection of one part part 


ers and becomes imbedded in the indenta 





{ another, as indicated 


dificulty was simply solved by grinding 


Round hopper 


Sr 


} let } t | } 
nen tliat on the project mn pune 1 as snow! 


irged die section, Nesting of two parts 1s 


prevented as th round welding project 








is unable to enter the indentation of the 













cal lded flat End view(punch) Sticking point 
ius ol Lie adaet a 
Pot 2 
Dayton, Ol! 
Machining and Grinding Fixtures 

ihining pilot valves on turret lathes. duc ponent during the turning operation by providing 

he slender nature ol the components, it proved the support shown This fixture consists of an 
ilt t rough them out of bar stock without iron casting mounted on one of the faces of the 
rtior furthermore, the time required was lathe hexagon turret, accurately bored to take four 
isually high because of the extremely light cuts hardened bushings in which the bar stock blank 
essitated. It was also diflicult to control clos could revolve for turning. The tail end of the 
the various length dimensions to the tolerances omponent was center drilled for engagement with 
UO.UUD to O.OLO0 inch. lor this Treason e@Xcessive the hardened spring loaded center Incorpo! ited in 

ding allowance was left on the faces. This. the turret end of the fixture 
turn, increased the time required for finis! The fixture is made to periorm the further fun 
ding and gave rise to difficulties in maintain tion of spacing accurately the various faces along 
orinding wheel life and accuracy. the component leneth. Each bushing is made to 
Solution to the problem was to stiffen the con the width of the machined control portion. ‘These 
Collet Fixture Spring loaded centre 
Component Hardened bushings 
Hexagon turret 
Cutting tool 
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i sed t tl i 
\-s I ed tl 
' post t thre it? 
snay I I I ia ws itt plu ( 
1} k and to tra : ng 
' i} lia ters be turned 
th witl laces the tool is arrar dt 
. wt tI VorkK upy t whe faci 
| ths requir 


Phis arrangement has increased considerably the 
tout of machined valves from the turret lathe and 
, permitted use {f relatively unskilled labo 
eligible ser ip rale Because 
f the close control over the various lengths ob 
tained, the finish grinding operation has also been 
weded up 
removed by the 


onsiderably since the material to he 


rinding wheel has been reduced 


| 
| 
| 


he minimun 

\ similar spacing control method has been 
idopted for the grinding operation, as shown 
chematically in the illustration. A stop plate fix 

with precision ground steps, indicating the 
quired valve face positions is secured to the 
p surface of the traversing table Attached to 
the front of the machine fixed base is an adjustable 
stop member. The stop comprises a vertically posi 
tioned steel bar which is mounted on a hinge pin 


it its lower end so that it may be swivelled out of 


| 
| 
‘ 


ontact with the spacing plate on the machine 
table. This allows the stop to be fitted into another 
etch on the plate edge. The stop is retained in 
the upper position by means of spring-loaded ball 


itch engaging 


i dimple 


Grinding wheel 





of headless setscrews. From the plan view, it 


Component 




















[he adjustable stop actually consists of a p 


be seen that the distance between the ends of t 
idjusting screws corresponds to the grinding whe 
width. When this is refaced the stop must 
reduced in width by a corresponding amount. TI 
is accomplished simply by measuring the n 
wheel width with a micrometer and adjusting t! 
stop screws so that their heads are a similar wid 
ipart 

One ol the wheel edges must be aligned with ol 
of the stop screw heads. This is accomplished fai 
ly simply by gaging one of the control diamet 
widths on the valve, grinding one face to gage a 
then setting one side of the screw stop so that 
makes contact with the corresponding edge of th 
stop. ) 

Position of the component in relation to the stoy 
plate fixture is also important. The desired a 
curacy is achieved by controlling carefully the 
depth of the centers in the ends of the workpiece 
Once the wheel has been dressed and the stop ad 
justed, it is possible to grind a large number of ) 
valves quickly to the required standard of accuracy 


as the amount left for grinding on the faces is 0.003 


inch. Clifford T. Bower 
London. England 





Contributions for these pages describing short 
cuts for the tool engineer are welcome. Fin- 
ished drawings are not necessary. Payment for 


accepted articles is made upon _ publication. 
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Practical Uses 


of Statistical Quality Control 


By Martin H. Saltz 





Quality Control Engineer 
Hughes Aircraft Co. 
Culver City, Calif. 
} 
d small shop owners and shop managers 
? - ; SI sstul system o is ty Was stalled, to 
) This is the first of several articles on practical \ cece ful ten f th type Was In illed I 
, 
application of statistical quality control to pro- example, at the (rma orp., to meet a new situation 
duction operations. To meet the requirements developing trom undertaking defense contracts. As 
of a new Air Force contract at Arma ( orp.. the a parti ular problem developed, the appropriate 
suthor designed and installed a program of statistical tool to meet that problem was installed 


statistical quality control. One of the major et 
by distributing the proposed procedure to mem 
problems was to win the cooperation and sup 
nie bers of supervision in the area. In this way, shop 
port of shop supervision. 
perso} nel needed only to become familiar with the 
This presentation of workable statistical tools particular phases ‘= program —— 
evolved from that and similar experience. It is Vie] 
: aes ; With this approach the field for application of 
the author's belief that results obtained are ! 


what count, despite any minor violations of quality control can be greatly broadened. Industry 


statistical theory. is already making widespread use of statistical 


f Woods T prod ( on SO > @o ft ) » ro mc 
Having earned an MS degree in Industrial thods i a luctior me of the more a hitable 


Engineering from Stevens Institute of Tech- 
nology, he is familiar with theory as well as 
practice. He is the author of several articles on 
Statistical Analysis and has lectured at a national 


meeting of quality control engineers. 


} \\ HILE IT IS GENERALLY ACKNOWLEDGED that the 


solution to many production problems can be found 
with the help of statistical methods, often there is 


onsiderable resistance to the introduction of statis 


tical quality control due to misunderstanding and 
lack of information. Other difficulties in applyir 
} statistical methods often result from the necessity of 
ompromising strict statistical theory to secure a 
practical solution that is simple and reliable enough 


work in the shop and at the same time enlist 
the cooperation of production personnel. 


\ program of quality control can be installed t 








secure the desired practical results with onl 


Fig. 1. Typical of the uses of quality control 
is this application of average and range chart 

to a machining operation in the manufacture of 
nade understandable to inspectors, and machine gear blanks. The chart makes possible singling 
out variation trends for early correction, 


imited number of techniques borrowed fror 


statistician. Likewise these statistical tools cai 


perators as well as to shop foremen. technicians 
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dl proved techy ques include the following: 


Detection of Factors Causing Rejection: 
Before adoption of statistical quality control, much 


if this type of work was merely trouble-shooting. 


1 he approae h was haphazard and unscientific. Con- 
siderable time was spent chasing down factors that 
proved to he 


negligible, while certain more im 


portant factors were never uncovered, 


Proper Distribution of Inspection Time: 
Statistical quality control concentrates inspection 
effort where necessary and indicates when inspec- 


tion can be loosened. 


Instead of determining the 
umount of inspection needed at a partic ular phase 
of an operation by a hit-or-miss technique, statis- 
tical quality control provides a method of determin- 


ing proper distribution of inspection time. 


Early Determination of Quality Trends: It 
is important In any manufacturing operation to 
determine as soon as possible, and as accurately, 


the quality level to be 


maintained. This applies 


even to the receiving department where normally 


little is known concerning quality of purchased 


Where quality is known, no use is made of 
the information. 


parts. 


Statistical quality control pro- 
vides a technique for adjusting an inspection pro- 
ram to take into account the accumulated data. 
\lso, dithculty in the assembly areas, traceable to 
poor quality in other departments, is brought to 
light by the proper application of these techniques. 
Similarly, trends in 


fabrication. machining and 


even shipping operations, are vividly demonstrated. 


50 


Fig. 2. Typical sampling table for use in receiving 
department, adapted MIL-STD-105-A. Many 
firms find it more practical to adapt tables such as 
this, from military standards than produce their own. 


from 


An Aid in Economic Design: At present, the 


asignment of tolerances. tvpes of finish and other 
design features are made with little thought of 
difheulties of producing desired results econom 


ically. Frequently much difficulty occurs in pro 


duction in maintaining a particular design featur 
that is relatively minor and which could: be easily 


eliminated from the specifications. Usually, toler- 


ances are assigned on a tight-as-possible basis in 
order to make certain that assemblies will function 
properly. This practice is an example of a tech- 
nically wasteful method that can be corrected with 
the proper application of statistical te hniques. 


Determining Quality Level: As a subcontrac- 
tor or vendor, manufacturers have difficulty with 
buyers for two main reasons. One is lack of infor- 
mation concerning the quality of product being 
shipped. The second is inability 


to produce a 
product of consistent quality. 


Statistical quality 
control can solve both problems. No manufacturer 
or producer turns out a perfect product: it would 
be impractical to attempt to do so. 


Government Contracts: At present much pre- 
cision work is being performed either directly or 
indirectly for the Many contracts 
contain stipulations insisting that acceptable statis- 
tical quality control techniques be applied in the 


operations. These requirements are described in 
MIL-Q-5923-B. 


government. 
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practical operation. much of the work done unimportant and relatively large factors that shou 
and th be corrected. When possible to distinguish between 
inherent causes of variation and assignabl 
ol machine 


control engineers is repetitive 


Causes 


istical techniques used are relative), 


The theory on which thev are based ca unnecessary idjustments. changing 
settings and other wasted efforts can be eliminated. 


duced to a few essentials which: are readily) 
So. it is unnecessary for a productior It is therefore possible to turn out a satistactory 
to have a formal education in statistics 1 product at a minimum cost. A typical 1 & A con 


eel 
r to apply quality control tools in his work trol chart is shown in Fig. 1. 
‘sted here are a number of the statistical tools 
Parng fan ; . . ed . . “a? ( 
h have proven of value in numerous a | Percent Defective Control Charts: In pra 
tice. much Inspection is performed on an attribute 


basis, that is where the attribute (characteristic o1 


plications 
eood oT 


Average and Range Control Charts: Com dimension) being inspected is classified as 


¥ & R, average and range control bad. The XY & R chart is unsuited for this type ot 
inspection. In such instances, the percent detective 
trol and the other is in the acceptance of pré control chart, known as the p chart is used. It ean 
1 wide variety of factors, he applied without making any change in_ the 
method of recording inspection data. 
sible because the chart is based on the ratio of 


items reyec ted to items Inspec ted. This is frequently 


nly termed 
irts find two basic appli ations. One is tor process 


luction lots. Because of ; 
two parts are produced identical. When inspe This is pos 
of a process or operation is based on measurt 


nt of a dimension or other characteristic that 


iries In production, the x & R control chart is 
robablv the most effective statisti al tool availabl 
analysis of the samples taken from produ tion 


s pres nted so as to form a picture of the variations 
Fig. 3. Typical form used in conducting a machine 
This data sheet illustrates the meth- 


the first statistical technique used in a plant because 
of the ease with which it can be installed and 
maintained. In such appli ations. it serves as a 


the process. It makes possible distinguishing bh a 
capability study. 
od of recording data and computations. 


variation that ar 


n small. inherent causes for 
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etector of trouble spots that require more con pre 


iensive installations such as X & R « harts 
Defects per Unit Control Charts:  Neithe: 
¥ & R charts nor p charts apply to production of 
plated material, wired electric circuits and similar 
products. In these cases, many different types of 
defects are possible. When a dimension of a ma- 


chined part is me isured, it is either to specifica- 


tions or not. A plated surface. however. may have 
ne blemish or many. The defects per unit control 
chart ot chart finds its application here. For 
firms engaged in manufacture of complex electro 


mechanical assemblies. this type of chart ts finding 
wider popular appe al. An elaboration of it. cur 
rently becoming more popular with various govern 
ment agencies, applies a demerit rating system to 
complex assemblies for rating product quality. 

Attribute Sampling Plans: It is generally 
conceded that 100 percent inspection ot parts 1s 
less effective than might be assumed. This is due 
to fatigue, unavoidable human error and other fac- 
tors generally uncontrollable. When inspection is 
performed by attributes, it is more advantageous to 
ipply a sampling plan than inspect every part. Prop- 
erly designed sampling plans permit acceptance of 
lots of parts or material based on inspection of a 
relatively small sample. This involves certain risks. 
It has the advantage. however. over 1OO-percent 
inspection in that the risks are known and can be 
controlled by adjusting the sampling. 

\ typical plan, indicating lot size, size of sample 
ind number of allowable rejects is shown in Fig. 2. 
(his plan consists of accepting a lot on the basis of 
With this method. 95 pet 
cent of the time lots of the desired quality level 


Insper tion of s amples. 


AOL) will be accepted and 5 percent of the time 
wee eptable lots will be rejected. Such sampling plans 
ire widely used by the U.S. Army and Navy. They 
fall into several categories referred to in MIL-STD- 
105-A, as single sampling plans, double sampling 
plans and multiple sampling plans. The names indi- 
cate whether the lot in question is accepted or 
rejected from inspection of a single sample, two 
samples or more. By properly choosing a sampling 
plan, the amount of inspection can be balanced 
against the risk of accepting a defective part, de- 


pending on the importance of the part, value et 


Variable Sampling Plans: Certain tests and 
inspections are destructive, expensive and time con- 
suming. These are: salt water tests, shear tests, life 
tests and other breakdown types. When using these, 
it is desirable to destroy as few parts as possible to 
arrive at a picture of the quality of the product. 
For this, sampling plans are used, based on inspec- 
tion by varieties. Administration of such a plan is 
more difficult than inspection by attributes, yet by 
proper organization it is possible to test a smaller 


sample and get a more accurate quality picture. 





In Line Inspection of Attributes: Usual 


inspection is performed for acceptance purpos: 
after the run of parts Is completed. This results 
tying up parts awaiting inspection. To avoid th 
delay, sampling plans can be designed so that ix 
spection can be performed while the work is i 
progress and completed at the finish of the ru 

Machine Capability Studies: In the pas 
many shops have assigned jobs to machines withou 
prior knowledge of the capability of the equipmer 
to hold required tolerance. Often, jobs have bee: 
set up with tooling and machines incapable of at 
taining the spec ified tolerances. The result is con 
siderable scrap. Inspection of every part is required 
to segregate rejects. To overcome. this problen 
some more progressive firms have installed machine 
capability studies. Such a program, Fig. 3, provides 
production planning with a picture of results that 
can be expected from a machine and tooling com 
bination under optimum conditions. By comparing 
this value with drawing tolerances, it can be de- 
termined if the job can be handled on a production 
basis. If not, either the tooling or the machine is 
changed to improve the capability of the setup. 
Studies of this sort repeated periodically provide a 
picture of machine wear. That can serve as a guide 
for maintenance and rebuilding schedules. 

When a study is repeated on a particular machine 
with two different sets of tooling, the more suitable 
one for cl yse toleran e work can be determined. The 


one best suited to the situation is then used. 


Determining Tolerances Statistically: The 
practice of assigning tight-as-possible tolerances to 
assure that parts of an assembly will be within 
specifications is costly. The closer the tolerance, the 
more expensive a part will be. Under this system, 
a satisfactory assembly is secured if the two worst 
parts are mated. If the two best parts are mated, 
an assembly much more accurate than required 
\s there is small probability that 
the two worst parts will be mated, it is unnecessary 


will be secured. 


to assign tolerances on a tight-as-possible basis to 
secure assemblies within specifications. After ana- 
lyzing the production statistically, tolerances can 


be assigned realistically at a considerable saving. 


Result Evaluation and Experiment Design: 
Frequently, production must establish methods and 
tooling on a trial basis to furnish information for 
the completion of a design best suited to the manu- 
facturing facilities. Experiments of this sort are 
frequently haphazard and data analysis is visual. 
This approach results, in many cases, in ambiguous 
conclusions. Experiments of this type should be 
designed so that data gives the information desired 
so conclusions will be valid and undistorted by ap- 
parent trends. To secure these results, the setup of 
the experiment, taking of the data and analysis 
should all be established on a statistical, basis. 
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By Allen Johnson* 


President 
Oak Knoll Engineering Service 
Springfield, Mass. 


R ECENT CHANGES in production inspection and 
control have shown the need for a better, more uni- 
form method of computing tolerance charts for use 
with manufacturing layouts. A well-constructed tol- 
erance chart is indispensable to a good process lay 
out. Such charts can be instrumental in avoiding 
costly production snarls and scrap. Taken together, 
process layouts and tolerance charts can bring to 
light such things as dimensions taken from poor lo 
cating points, tolerances that have been cut, and im- 
proper relation of castings and forgings to finished 
parts. The tolerance chart permits engineering 
changes when they cost the least, before the pur- 
hase of tools and gages. 

The primary purpose of a tolerance chart is to 


“Senior member ASTE Springfield chapter. 
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Fig. 1. The process for manufacturing this camshaft was improved through 
application of the index system of tolerance charts by the engineer in charge 
at the American Bosch Corp., Springfield, Mass. 


Jex Tolerance Chart 


Simplifies Production 


reduce the cost of a manufactured article, Fig. 1 
Since the chart is itself an added cost of this article, 
every effort should be made to minimize the cost of 
the chart. The following system of tolerance chart- 
ing has been developed to maintain utmost simpli- 
city. 

Each surface that concerns a linear dimension is 
assigned a number in the index system of tolerance 
charting. Beginning with 1 at the left edge of the 
part and proceeding to the right each vertical sur- 
face is assigned a number. When two of these num 
bers are written in combination, such as 4-13, the 
dimension for the linear distance from surface 4 to 
surface 13 is automatically indexed. The first num- 
ber of any dimension index indicates the locating 
surface and the second number indicates the surface 
being machinee. 

To avoid confusion, the component is represented 
as a chart line during early study of the basic rules 
of the index system. The chart line, Fig. 2, repre- 
sents the linear axis of the component. Numbered 
dots placed on the chart line represent surfaces on 
the component. When these dots are given the 
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same - is are show! n the ponent 
ira i la lex values i! e evolve 
} 9 

Proper arrangement of the index table is essen 
tial. The dimensions are set down from top to bot- 
tom in the order of their machining and the index 
numbers representing each dimension ar placed 
next to them. The first number of each index con 

nation must be the locating surface for that dime 


NOEX NUMBERS | 
OIMENSIONS 
| | TOLERANCES 
wOEX Tasie._.._-—s« 1. 3 9 5.6 I § 2 '¢ 
114 25 |* 5i- - 
5/625 |2015 -- | 
4) 875 |2015 -_—_- 
5-13] 625 {2015 
7 1'675 |*.015 — - 
1@|3 625 |* 015 
6 (3.937 | 015 : - 
6/719 |2.002 = 
8 |) 28: |2002| - + 
2 469/002 - _ 
it 13.031 |2.002 _ - 


Neeeteee 
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2.002 —_ 
|| IS P.500 |e 015 — - 


| 
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Fig. 2. An index table and chart line represent the 


starting point for preparing a tolerance chart by the 
index system. The colored line shows a method for 
checking that all values are used. 


sion. This can be checked by drawing a line through 
the top dimension index and then downward 
through all the numbers in the second column. All 
the index numbers must appear on this line once but 
only once. If this is not so. a dimension has been 
repeated, omitted or assigned an incorrect locating 


pomt on the compo! ent drawing or the index table 


Distance Between Surfaces 


During preparation of a process layout, it is 
often necessary to determine the distance between 
two surfaces where no dimension exists on the com 
ponent drawing. The index table expedites solution 
of such problems. A typical case, the distance be 
tween surfaces 4 and 13. will be used to introduce 
the principles of the index system. Only basic di 
mensions are used; tolerance computations will bé 
included late 

lo make such calculations simple and to includ 
only those component dimensions that apply, a step- 
by-step solution has been found best. The problem 
is solved by writing down the index numbers of 
the desired dimension and then working upward. 
The progressive growth of the method is shown in 
Fig. 3, with each step being shown in boldface type. 

Since the answer is unknown, its index numbers 
are set down as shown in Step 1. The solution to 
the problem is obtained by finding either (a) the 


known quantities that add up to the desired dimen- 
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sion or (b) the known quantity of which the 


tance between surtaces } and 13 and some ot 
known distant e are ¢ ompleme ntary parts. In elt 
Cast the known dime nsions are ini luded in the 
dex table 


How It's Used 


Beginning at the bottom of the right-hand colu 
of index numbers a search upward is made ur 
either of the dimension numbers desired is fou 
Of these two 13 is found first as part of the ind 
number 15-13 representing a known dimension 
0.625 (any units can be used so long as they ar 
consistent). This dimension index and its dim 
sional value are added to the problem as Step 2 
Fig 
1-13 and 15-13 lie adjacent to each other and ar 


5. The chart line, Fig. 2 shows that distance 


complementary parts of distance 4-15. for which 


dimension must be found in order to obtain a sol 


tion. 

\ quick method for determining that 4-15 is th 
next distance to be determined is to cover the on 
common number above and below the line. The tw: 
remaining numbers represent an index, 4-15, for 
which a dimension must be found. 

(gain starting at the bottom of the right-han 
column of index numbers a search is made for 
either a 4 or a 15. When 1-15 is found, it can b 
seen that this index does not represent the one for 
which a dimension is required and the data is not 
vet complete. The index 1-15 and its value of 5.500 
is set down as Step 4. Covering the common nun 
ber above and below the line. it is determined that 
distance 1-4 is required. A search up the index tabli 
locates index 1-4 with a known dimension of 0.875 
lhis completes the data for the problem. 

lo determine if addition or subtraction should 
be done, the following test applies: if the commor 
index number in the two combinations (in this cas 
1) falls within the dimension index in the answer t 
that particular section, the function is one of addi 
tion: if the common number falls outside the dimen 
sion index, subtraction is indicated with the small- 
er dimension as the subtrahend. Since 1 is outside 
the dimension indicated, by 4-15, subtraction is used. 
It makes no difference that the smaller dimension 
0.875, is on top. 

Subtraction of 0.875 from 5.500 results in a di 
mension for the index 4-15. This makes Section B of 
Step 6 a complete problem. Since the common num 
ber, 15, falls outside the span of the desired index 
dimension, subtraction is indicated. Subtracting 
0.625 from 4.625 gives a dimension of 4.000 for the 
desired index combination. 

Whether known dimensions are added or sub- 
tracted. their tolerances must be adde d. Despite the 
tendency for tolerances to average out in actual 


manufacturing, quality control results prove that 
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can and do reach the permitted extremes. 

ifacturing and inspection functions must both 
late all dimensional variations along both ex- 
es which means that all tolerances must bh: 
ed. 

) maintain the simplicity of the Index System, 
jimensions must have equal bilateral tolerances. 
= avoids the confusion that could result from 
ding or subtracting plus and minus tolerances. 
or convenience in converting unilateral and un- 
ial bilateral to equal bilateral tolerances, a Toler 

e Conversion Table is published on Page 89 ot 

- issue.) When tolerances are expressed in equa! 

ilateral terms they are always plus-and-minus and 
troduce no confusion. 

fhe final step of the illustrative problem, Fig. 3. 

ould be as shown in Fig. 4 when tolerances are 

cluded. No tolerances are shown for those items 
hat are incidental to the solution of the problem 
ind which cannot be found in the index table. The 
tolerance of the final dimension is thus the summa- 
tion of all the tolerances shown above it. This same 
nethod can be used if it is only necessary to find 
«cumulated tolerances. 

Before a tolerance chart can be devised, the manu 
facturing method or sequence of operations for pro- 
ducing the part must be established. As a typical 
component, the hypothetical camshaft of Fig. 5 will 
he considered for production by a hypothetical se- 
quence of operations as shown. 

lhe sequence of operations sketch is probably the 
most clarifying aid when making a tolerance chart. 
It serves as a permanent reference for checking the 
tolerance chart as the latter is developed, assuring 


that the chart will coincide with the chosen methods 


Fig. 3. (below) Step-by-step determination of the 
distance between surfaces 4 and 13 for which no 
dimension is given on the component drawing. Bold- 
face numbers indicate what is done in each step. 


Fig. 4. (right) The same problem calculated in Fig. 
3, after tolerances have been taken into account. 


lolerances are omitted for intermediate dimensions. 


of manufacture. Indicating each surface on the 
sketch with its index number makes simple the iden- 
tification of locating surfaces and machined surfaces 
in each operation. The sketch is also a visual aid 
in determining amounts of stock removal most suit- 
able for each tool involved, plus a help in noting 
which surfaces, if any, are indirectly machined. 

The item of stock removal occurs each time that 
a surface is machined more than once. For exam- 
ple. even though surface | is faced in Operation 20 
and has no subsequent machining, that surface was 
first established during the forging stage. Surface | 
is machined a second time when it is faced for the 
purposes of a tolerance chart. The amount of stock 
removed during machining is determined by not- 
ing that surface 15 is the locating point for the fac- 
ing of surface 1. The distance between those two 
points is found for the part condition just after and 
just prior to the operation in question and_ the 
smaller subtracted from the other (adding the tol- 
erances). 

The four main symbols appearing on the toler- 
ance chart are shown in Fig. 6 with their definitions. 
Any other conditions of dimensioning that might 
arise can be explained in footnotes referred to by 
asterisks. 


Stock Removal Tolerance 


Sometimes dimensional variations accumulate to 
the extent that the tolerance on stock removal is 
ereater than the basic stock removal itself, such as 
on dimension 11-15 in Operation LO, Fig. 7. This 
does not mean that the minimum stock removal is 


a minus quantity. It means that the high limit of 
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Fig. 5. The process layout is an invaluable aid during construction of the tolerance chart by the index 


system. A tolerance chart will the manufacture of this hypothetical camshaft. 
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FACE, FORM @ THREAD 


OPER. 90 - GRIND CAM CONTOURS 














OPER. 100 - ROUGH GRIND TAPER 
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ess chart continued.) The special treatment for 
re holds them in correct linear position. 
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the smaller dimension and the lower limit of the 
larger one could overlap to the amount of the dil 
ference between the basic stock removal and _ its 
minus tolerance 

The following formulas determine minimum and 


maximum stock removals 


fk 
Minimum stock removal = I C 
I 
Maxi K Ie 1i0Va } " ( 
where 
} Bb ] ock remo Va 
i lotal tolerance on stock removal 
( | il tolerar on working dimensior 


On dimension 11-15, the minimum stock removal 
is O.OOL and the maximum is 0.125 \ware of this 


condition, the tool setter will set the tool or tools at 


a place within that range which will produce opti- 
mum results in the component, 

Indirect machining occurs when some surface 
other than the two covered by a given dimension is 
used as the locating point when machining to obtain 
the dimension. In Operations 100 and 120, Fig. 7, 
surface 4 is ground with surface 2 as the locating 
point while the actual « omponent dimension for sur 
All dimensions that 


are machined just as they appear in the index table 


face 4 comes trom surface | 


are termed direct machining. 


lhe quantity for dimension 2-4 can be found by 
the method previously described but the tolerance 
for this dimension is determined in a much different 
manner. A glance shows that distances 1-2 and 2-4 
must be added to equal distance 1-4. Likewise, the 
tolerances on dimensions 1-2 and 2-4 must be added 
to equal the tolerance on dimension 1-4. Since the 
tolerances on dimensions |-2 and 1-4 are known, the 
former must be subtracted from the latter and the 
difference applied to dimension 2-4. 

Since the known tolerances are the same in the 
case just outlined, subtracting one from the other 
leaves no tolerance to be applied to dimension 2-4. 
This is not permissible, so the tolerance on dimen 
sion 1-2 must be reduced or “cut” and that amount 
ipplied to dimension 2-4, the proportions depend 
ing on the type of operations involved. If the toler- 
ance on dimension 1-2 were already so small that a 
cut would be impractical, some other means of ma 
chining or another point for locating must be used. 

Possibility of such conditions indicates that in 
direct machining should be avoided whenever pos 
sible. Every time a tolerance is cut, the expense ol 
performing that operation and the scrap resulting 
from it are increased. 

[he foregoing procedure serves to introduce an- 
other term. “balance dimension.” A balance dimen- 
sion is either (a) the difference betweer two work 
ing dimensions or (b) the sum of two or more 


working dimensions. Balance dimensions are used 
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f 


for reference throughout preparation and checking 


of the chart \ balance dimension ts required prior 
to each work 


halance nor working dimension gives the previous 


dimension where neither a previous 


size of that working dimension. 

Ihe functions of a balance dimension are two 
fold. First. when indirect machining is used, the 
resulting balance dimension must equal the same 
dimension on the component drawing, thus assur- 
ing the use of proper tolerances and providing a 
check on the mathematics of the problem. In the 
description of indirect machining, working dimen 
sions 1-2 and 2-4 and their tolerances were added 
and the resulting balance dimension of 1-4 was used 
as a reference to check that dimension in the index 
table 

Second. balance dimensions provide successive 
reference points from which stock removal amounts 
and tolerances can be figured. For example, stock 
removal is found for dimension 2-4 in Operation 
100, Fig. 7, by using that dimension and the bal- 
ance dimension for that distance just preceding in 
Operation 80, subtracting the smaller from the 


larger and adding their tolerances. This precludes 


the necessity for tracing back through many work- 





Fig. 6. Only four basic symbols are required during 
the construction of a tolerance chart. Other condi- 
tions of dimensioning are referred to in footnotes. 


ing dimensions to obtain these figures. It also pro- 
vides a running check on accumulated tolerances, 
whit h are obtained by adding the tolerances on all 
working dimensions that affect each balance dimen- 
sion. The method for finding these tolerances on 
dimension 2-4 in Operation 80 is illustrated in Fig. 

Since every dimension is bounded by two sur- 
faces, the tolerances affecting both surfaces must be 
considered, The dotted lines A and B show graph- 
ically the method for finding the tolerances affect- 
ing the left-hand and right-hand surfaces, respec- 
tively. Line A starts at the left-hand end of the bal- 
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ance dimension and proceeds upward to the fi 
arrow. then horizontally to that dimension’s lo 
ing dot (continuing this process if more dimensi 
are involved). Line B starts at the right-hand « 
of the balance dimension and proceeds upward a 
horizontally the same as line A. When the two d 
ted lines converge. the process stops. The toleran 
at all horizontal turns of both dotted lines are add 
and the answer is the tolerance of the balance 


mension. 


Diametral Dimensions 


Mention has so far been made only of line 
dimensions because the only time that a diamet: 
dimension need be considered is when it affects 
linear dimension through machining of a taper. TI 
Index System circumvents trouble from this aspe: 
by specifying that each tapered or angular portio 
of a component have as its diametral dimension 
basic figure placed somewhere within the taper. This 
is called a gage diameter or gage location and is 
given a machining dimension and tolerance in the 
linear direction of the part. The gage location is 
maintained throughout successive machinings of the 
taper and only the linear dimension changes in each 
operation. The centers and angular bearing seats of 
the camshaft in this article are illustrative of this 
method. 

The completed tolerance chart is shown in Fig. 7 
The chart should be constructed in the eleven steps 
that follow, in the order outlined to insure correct 


results and simplicity of construction: 


1. Draw view of part, including blank, casting 
or forging. Add lines for linear dimensions. 
and lines and balloons for diameters. Add 
lines and headings for all vertical columns. 
Add component dimensions and _ tolerances 
for both lengths and diameters. Index linear 
dimension lines and add index table. Check 
index table per Fig. 2. (It is advisable to 
make a print of the chart at this stage to use 
as a work sheet, since changes are made fre- 
quently during construction. ) 

2. Add horizontal lines dividing chart into op- 
erations, allowing ample space for both work 
ing and balance dimensions. Add operation 
numbers and brief description of operations, 


and machines if desired. 


~~ 


Add horizontal lines to indicate working di- 
mensions in their proper sequence, working 
from top downward. 
1. Apply tolerances only (no dimensions) to 
working dimension lines, working from top 
downward. 


vu 


Apply basic stock removal amounts only (no 
tolerances) to all working dimensions where 
stock removal occurs, working from bottom 
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OPER OPER OPER PER 
20 20 188 GAGE LOC ’ @8 GAGE LOC 30 10 
10° O° 4 O° 15 ' 
+ i ¢ — —_ $ $ $ | 
' } T 7 4 ' - ; | i | | 
‘ 3 F- Spayt ep ae ts = 
‘ ] ! | oe ; 
| 1 - Bm oem. Lt | 
] | | 
| i-2 | 125 | +.015 y 
3 | 625|+.015 —— LI 
| \-4 | 975|2 018 — - ’ 
5-13 | 625]+.015 - + 
} 1-7 a75|+ O15 — - 
O F 625|+ O15 tr - 
NDEX lis-5 |3.937|+ 015 — ru 
TABLE \ | 4-6 | 719 |+.002 ——_- 
\ | 4-8 |1. 26: |2.002 —_ -_ 
| 4-9 2 469|8 002 a - 
\ | 4-1 [3.031 |#.002 — - 
\ | 4-12 [3.750] 4.001 —- — 
\ 2°14 [5.25014 002 — 25 
a ‘i iS [5.50014 015 — 
+ PER DESCRIPTION |.Goed matt ToL 12 3 4 567 8 9 10 1 12 13 
ae dimii 6-11 }2.437] +.005 | > ~~ 
ome @ we 11-15 }1.594]4.005 ; + 
Tea — 4 
‘ 3.937|+ 005 — + 
3 | 625 |+.015 ee 
4 | 809]+.010 + — 
20| SPOT DRILL, 4-il Ss 4 
CHAMFER, TURN, 1-6 |1.588|+.003 o - 
FACE, FORM 4-6 + md | 77914. | 
@ THREAD 1-8 |2.162|+.003 - _ | 068 |+044 
4-8 a @ 353|4< 3 | 
1-9 |3.338|/+ 003 ~—— _— | 088 |+ 044 
4-9 ia Sd 12 529|+ o13 
bass = —|—|— ‘s oe 
1S |5.500} +.015 _ | 031 |#.023 
i 13.912 |4.003 _ 025 |+.008 
30| ORILL, CHAMFER, 4-11 . ¢ 13.103 |4.018 
TURN, FACE, 1712 |4.691/4.010 . _— | SOLID 
FORM @ THREAD | 4-12 . 4 |3.882|+ 020 
15-13 | 625 |+.015 — +4 soLio| 
15-5 |3.937/2.015 — * | | SOLIO 
so| ort 2 on mores |)” [875 1#018 re mt | | Powe 
1710 13.625 }#.015_ ae Eee ae oe ee, 
i-2 | 125 |#.010 — SOLID 
80| CENTER BOTH ENDS | 2-14|5.250|+.002 K+ _ SOLID 
nail | ka 2 7 siebihion 684 |#020) |} _ 
2-4] .732]+.010 + -— 048 |+ 030 
| al {t 4 657 | +.020 
00] ROUGH GRINO 4-6 Nt | ¢ * 731 |+.023 
TAPER AT LEFT 4-8 ia . + 1.305|+#.023 
4-9 . 4 2.481|+ 023 
| ari | . —_— « 3.055|+.023 
_| 4-12 | ro md 3834/4030 
0] “Caper at migny | 27!2|3.7e6|2.010| | * —— tt |__| oe [2.000 
—| 2-4 | .750|+.005 \¢ — O18 |+.015 
| 1-4 + 4 675 |2 015 
20| FINISH GRIND 4-6 * ¢ ? 713 |*.018 
| TAPER AT LEFT 4-8 + ° 1.287 |+.018 
; | 4-9 + — —_— 2.463|4.016 
4-tl e — * 3.037|+.018 
= 4-12 1 | + —— ad 3.768)%0265|; 
20) “'rapen ar migny [2-2 }areoje.cot | itt We = — |_| 212. |e2ee 
aot SRIND LEFT SIDE 4-6 | 719 |2.002 || 4 ar 006 |#.020 
‘S0) _OF CAM LOBES 4-9 |2.469)2.002 pee min = oy ee 
80 GRIND RIGHT SIDE 4-6 /1.261|}2.002 | | | aan 006 | 4.020 
L OF CAM LOBES 4-11 |3.031|#.002 $$$ 006 |*.020 
Fig. 7. Complete tolerance chart for the hypothetical camshaft whose sequence 
of operations is shown in Fig. 5. All information has been checked and adjusted. 
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1] |3.937|+.005 | = 
| | 3 | 625 |+.015 | ——> 
| | | 1-4 | .609|£.01I00@ = i$ oh. 
|20| DRILL, tau | ? 
MFER, TURN, | 1-6 |1.588|+.003 | “> - 
| cE, FORM 4-6 | : 4 ° 
| h THREAD \-8 |2.162| #.003 | + . _— 
BK jee} | | T ? 
| | | 1-9 |3.338]/4003| :¢ : 9 
4-9 ; sd 
jo | eee ten ieee — : 
1-15 |5.500)4.015 | + - 
| I-11 ]3.912|#.003| “+ : 4 
30 , CHAMFER 4-11 | ‘ ? ; ; 1 Fig. 8. Section of the tole: 
N, FACE, | 1-12/4 — 010 | Hg sacra tain ance chart illustrating how 
RM @ THREAD | 4-12 bod _ eee running check can be mads 
15-13} 625 | +.015 , on accumulated tolerances. 
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| 1-7 |1.875|+.015 “+ + —-— 
_ | S on minal | 1-10 3.625} +.015 -$— 1. STE 
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80] [ER BOTH ENDS | 2-14/5.250|4.002 $+ 
_|{ 2-4|_ Ay +B 
2-4 | .732]+.010 IT] 
—— 1-4 o - 
upward. Insert the word “solid” where no mension at that point should equal the component 


stock removal occurs. 

6. Insert horizontal lines for balance dimensions 
and apply tolerances only (no dimensions), 
working from bottom upward. To add these 
tolerances, work from top downward. 
Compute tolerances for all stock removal di- 
mensions, working from top downward. 

8. Check chart at this stage to be sure that no 
undesirable conditions exist relative to maxi- 
mum and minimum stock removals. Neces- 
sary adjustments should be made at this time. 

9. Insert basic values for working and balance 
dimensions, working from bottom upward. 
(When calculating a balance dimension, two 
working dimensions or a balance and a work- 
ing dimension may be involved. but never two 
balance dimensions. Obtain the basic value 
for the balance or working dimension that 
precedes each working dimension by adding 
to or subtracting from that working dimen 
sion the stock removal at that point, observ- 
ing whether the dimension increases or de- 
creases to determine which function to use.) 

10. Insert dimensions and operation numbers in 
balloons representing diameters. 

11. Double-check all aspects ol the tolerance 


chart 


Chart dimensions are checked against the com- 
ponent dimensions by searching for the index of 
each component dimension in the dimension index 
column, working from the bottom upward. As each 


such index is reached, the balance or working di- 


60 


dimension having the same index. The only devi 
ation from this may occur when the component 
drawing specifies that its dimensions are “befor 


plating” or before some related treatment. 


Additions to Chart 


Although they are not included in the sample tol 
erance chart, there remain four types of “machin 
ing” that should be described. These are: polish 
ing, lapping, plating and heat treating, where the 
latter will affect the part, either in growth or shrink 
age, enough to be included in the calculations. 

The first two are stock-removing operations but 
they differ from common chip-removing operations 
because the surface being polished or lapped has no 
definite locating point. Such surfaces can be tied in 
with that surface on the part whose relation to the 
lapped or polished surface is most important or can 
withstand the least dimensional change 

Since plating adds material rather than removing 
it, it is entirely different from the other processes. 
Also, a plated surface cannot usually be tied in to 
any other surface because all external surfaces are 
usually affected by the plating. The plated surfaces 
could be related to some internal point, if one ex- 
ists, but this would probably prove impractical since 
dimensional changes due to plating are either neg- 
ligbile or they are allowed for in the preplated stage. 

If the dimensions for plating were greatly en- 
larged, they would appear as shown in Fig. 9. This 
shows that the surface before plating is the locating 
surface and that the final thickness’ of the plating 
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ides the “machined” surface dimension. How surface of the base metal, so the build-up on an 


this would double the number of lines in the angular portion, measured in a linear direction, is 


rance chart and would confuse rather than cla found by dividing the mean plating thickness and 
the issue. A better method is shown in Fig. 10. its tolerance by the sine of the surface’s angle to 
\ dimension line is drawn across the surface line the axis of the part. These values are recorded on 
it A. Then a lo« ating dot is plac ed tangent to the chart. 

on the inward side of the surface line as at B. The plating thickness is then added to or sub 
r which an arrow is added on the opposite side tracted from each surface of the last previous work 
the surface line, as at C, to indicate the side of ing or balance dimension having the same index as 
surface receiving the plating. After each plated the balance dimension being calculated. The plat 


ing arrows on the chart indicate whether addition 


or subtraction should be used. When the plating 











ig. 9. (left) Exaggerated view of a part showing f 
-hat happens when a metal plate is applied. The arrow appears on the outer side of either surface of 
nitial part surface locates the final plate. the dimension in question, the plating dimension is 
added. When the arrow appears on the inner side, 
big. 10. (right) Preferred method of indicated plated lati ‘ PI 
.urfaces on tolerance chart constructed in accordance the plating dimension is subtracted. 
with the index system. With these rules in mind. note that dimension 1-3 
si — aa | PO has the same value after plating as before, becauss 
BASE METAL , atl 
\ the plating affects both surfaces in the same linear 
SAX : 
Ny | 





| , 
direction. However, the tolerance has increased. 
: Checking the balance dimensions in Operation 











eo A + . | ; : a -oe° 
oe | 8 160 against the Commpenren dimensions, " is found 
+ Cc >. that they are outside of those component dimensions. 
——_— | senan Obviously this is permissible only if the component 
dimensions are specified as “before plating.” I 
surface is so dimensioned, balance dimensions are they are specified as “after plating,” the previous 
nserted in the chart, one for each dimension on the dimensions must allow for the plating. 
original component drawing that the plating will Dimensional changes resulting from heat treating 
iffect. a part must be considered in an entirely different 
\ typical plating operation is shown added to the manner from those caused by plating or stock- 
tolerance chart in Fig. 11. Only those sections of removing operations. The general term heat treat- 
the chart have been included that are used to calcu- ing is here used to include hardening, tempering, 
late the balance dimensions, which is done as fol- freezing and related operations. 
lows: The plating thickness is considered a working Most stock-removal operations have definite lo 
dimension and is inserted in the appropriate column. cating points and plating is controlled to given 
Beside it, a dash is drawn in the dimension index thickness dimensions. Neither condition exists in 
column to indicate that there is no definite locating heat treating. When growth or shrinkage takes 
point for the plating. place in a heat-treated part, the amount of this 
The plating will build up perpendicular to the change is spread over its entire length. The uni- 


Fig. 11. A typical plating operation has been added to the tolerance 
chart of Fig. 7 and shows the method of dimensioning that should be used. 
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the ther 
ty of cross section of the 
: change is usually 
in be considered to be unitor 
ir dimension in then be 
| | mm to its relation to 
hye part 
is i a ¥ heat treating 
tlated by establishing a constant 
His ! =s determined by dividing total growth 
I : ill |e th. to find growth o1 
nkKage per mech ind adding one 1.000 Keach 
dimens { the component is multiplied by this 
nstant lt is in portant to remember that shrink 
ige is figured as a minus quantity ind growth as a 
plus quantit Generally, the variation in_ the 
amount of change due to heat treating is so slight 
hat t ra s need considered 
Heat Treating 
lo include the heat treating information in the 


tolerance chart, an asterisk is pl iced in the working 
dimension ¢ imn in line with the operation num- 
ber and referred to a note beneath the chart showing 
the calculated constant. Then, multiplying the value 
f each component dimension just prior to heat 
treating by the growth or shrinkage constant will 
establish balance dimensions for the same. As with 
plating, these balance dimensions can be outside of 
the original component dimensions only if the draw 
ing specifies them as “before heat treatment.” 

Iwo peculiar conditions can arise during prep- 
iration of a tolerance chart. The first is when an 
ternal and an external surface are so nearly in 


ine that the first surface ippears to one side of the 









































second in the rough stag ind t the other sid 


the finished stage. This conditi is shown in / 
12. In the rough stage, distance 1-3 is less thar 
nension 1-2. Distance 1-3 at this point is the s 

dimension 1-2 and 2-3 minus the basic stock 
moval between the rough and _ finished stages 


surtac ce numiby ! 


Stock Removal 


The second condition occurs whe mn it ts desit i 
to remove a constant amount of material fro: 
surface. such as the removal of carburization 
fore hardening. or when a surface to be ground 
quires a small wheel that cannot withstand 
variation in the amount of stock removal. 

Constant stock removal is obtained by locating 
the surface to be machined, such as by bumping tl 
surface or by locating with a shuttle or spider t) 
is removed alter the part is clamped in the 
chine. This type ol setup dictates that both th 
cating surface and the surface being machined | 
the same index number and that the stock remo 
is also the working dimension for that index 

\ typical part and its manufacturing sequen 
plus the formation of the solution to a typical pri 
lem (find distance 2-3 after removal of carburi 
tion on surface 3) are shown in Fig. 13. The mi 
sign for dimension 3-3 was determined by exam 
ing the part drawing to see whether machinn 
would increase or decrease the dimension in ques 
tion. 

In conclusion it must be emphasized that 
conditions that are contrary to good machini 
practice should be permitted in a tolerance chai 
Che chart is not an end in itself but rather a mea 
to an end: that of proving the practicability of 


selected manufacturing process, 


Fig. 12. (left) An oddity of tolerance charting i- 
shown by this example where surface 3 is on one sid: 














T JN r : . . 
RFACE #3 LLLLLAN << of 2 in the rough state but on the other side in the 
N ROUGH STAGE | finished condition. 
nl 
— ——— + oe , . . ‘ 
olla 4 Fig. 13. (below) A typical part and its manufactur 
r= : -_— ing sequence illustrates the method of handing con 
os ne _— | stant stock removal on a tolerance chart. 
, - a . a 
| | i-2 = 500 4.005 
L__}— i-3 = 760 +005 
| 21500 005 — -- FORMATION 2-3 
| 4 3-3= O10 +.002 
1-3 | 750 |#.007 _ — 
[OP] ’ ; T Dim. | WORKING [BALANCE [STK REM'L] 2-3 
wo| OPER. DESCRIPTION liwoex! Dim.) TOL ° 3 | ov foe oy 
T - — a —1-2= 500 4.005 
1° FACE, TURN i-2 §00 |* 005 ° ~ | SOLID \-3= 760 +005 
@ CUT-OFF | '-3 | 7600/2005 am | SOLID | SOLUTION 2-3= 260 
5 | amor —— |) | |||] 3:3: 918.4008 
| 30 | REMOVE CARBURIZING | 55 | O10 |# 002 <- * 010 010 | + 002| 
feted FBR ibs acco | 





* BUMP TO LOCATE ON SURFACE TO BE MACHINED 
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1. In use before scrap- 
of the main casting. 


1g 
irain gages permanently 
emented around the base 
f this horizontal shaver 
nsure proper leveling fa- 
ilities throughout the life 
of the machine. 





By Harry Pelphrey * 


Research Engineer 
Michigan Tool Co. 


is Detroit, Mich. 
kk 
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tT 
| 
n ( 
AONVENTIONAL METHODS of leveling large ma 


ine tools overlook the effects of stresses that can 

set up in a machine because of its own weight 
ind the weights of large workpieces. Leveling with 
train gages, however, assures continued accuracy 

large machines, Fig. 1, by measuring thes 
resses so they can be equalized. Uncorrected 
resses often result in a corrugating effect in the 
irktable making adherence to close tolerances 
theult. 


Formerly. large machines were leveled during 


Senior Member ASTE Detroit Chapter. 
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erection at the builder’s plant by using precision 
spirit levels and leveling jacks. Machines were 
then partially or totally disassembled, shipped to 
the customer and leveled in position by a repeti 
tion of spirit level techniques. 

(pplication of strain gage measuring techniques 
for equalizing the load on beds and bases of large 
machines helps to guarantee the continuance of 
accurate work during the life of the machine. 
Strain gages should be applied to any machine 
large enough to require the concrete foundation 
to act as an essential part of the base. This fact 
rules out their use on rubber or felt pad mounted 
machines. 

Principles of strain gage operation are rela 
tively simple. An indicator records the flow of 
current through a small calibrated-wire SK-4 strain 
cage. If under tension. the wire diameter decreases 


hes. under ( ompression, 


and current flow diminis 
wire diameters increase and current flow increases. 
Readings are indicated in micron (millionths of an 


inch) deflections pel inch. 
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} 
Pr rilv used during construction, erection and 
location f new machines, strain gage tet hniques 
| plied when relocat ! 
il ils ipplied when relocating existing ma 
hines Major advantages resulting from strain 
rage levelil methods include 
A 1 t naditi i i nact 
el ir icks 
sty er wi thie nine Ss £ 
in be d 1 he r’s I 


es can be used to resto 


he concrete foundati yn 


machine has been in operation. 


t) In the event the machine has to 


the slant. it can be orrectly ss 


That hine erection 
is machined and 
Starting at thi 


that the casting is s¢ raped without an 


the main casting 
fore it is scraped. 
present and that the scraped bed wi 


lhe builder uses a precision spit 


readings at each leveling jack locat 
is taken with the leveling jack suy 
is taken aft 
jack is backed off so that all strain 


this manner a diflerential reading | 


ind a second reading 


and weight bearing conditions is o 
pad. 


Differential rather than actual in 


base. When all readings have beer 


ments are made, Fig. 2, to level o 
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re original condi 


settles after the 


be moved within 


t up in the new 


Use of strain gage techniques starts before final 


The first readings are taken after 


leveled but be- 
S point insures 
y initial stresses 
ll remain level. 


it level to level 


the completed machine and then takes strain gage 


ion. A reading 
porting weight 
er the leveling 
is removed. In 
vetween the free 


btained at each 


licator readings 


are used to equalize the strains around the machine 


1 taken, adjust- 
ut the differen- 





tials by tightening level jacks at points of mini 
differential and easing off jacks at points of n 
mum differential. Adjustments are usually n 
to within ten percent of the average differentia 
each pad location. 


All readings taken on 


machine would be identical within the limits of 


a perfectly symmetr 


machines usually have a 


othe I 


strain Since 


pales. 


table. motors and unbalancing ul 


umn, 


Fig. 2. After initial leveling with 
the precision spirit level, and the 
taking of double strain gage 
readings at each leveling jack, a 
two-man team makes final level. 
ing jack adjustments to equalize 


the stresses. 


readings seldom are similar However, equally 


weighted points on opposite sides of a machin 


should have the same reading 


Permanent Part of Machine 


After the equalizing process is completed, read 


ings are recorded, and the strain gage leads ar 
disconnected, rolled up and taped in the levelir 
jack cavities. The paper-backed strain gages, Fig 

are cemented into position in the fillets of the jack 
attached to the 
that all 


gage readings will be taken at precisely the sam 


bosses and remain permanently 
machine. This positively insures strail 
locations, and avoids any discrepancies that mig} 
be introduced if different strain gages were mounte 
tor each set of tests. The strain gages are protecte 
by a thick coating of wax. 

On arrival at the plant, the machine is set up 
leveled by checking key locations with a precisio! 
spirit level, and finally adjusted by turning th 
leveling jacks until the strain gage readings spe 
fied are achieved. Strain gage leads are again dis 
connected and the machine is ready for operatior 


If at anv time after starting the machine, there 1 
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ith 


el 





tuestion of its levelness, the strain gage leads 


‘ onnected to 


( he ked. 


an indicator and all readings 


Discrepancies introduced because 


reason can be eliminated by adjusting the 


ng jacks 


, 
readings. 


to achieve initially specified stral 


hen a machine is also supported at its center. 


n gages may be required near the support to 


ire propel! 


leveling. The horizontal shaver 





Strain gage 


Hole for lead wire 
































Section A-A 


has 


center support plates with a strain gage fastened 
to the underside of the top plate, as shown in Fig. 4 
Deflection in the top plate is measured by the 
strain gage. The amount of deflection around the 
center will be almost constant because the machine 
is symmetrical about this point. Although this type 
of installation is not as accessible as that possible 
at the leveling } ac ks, it is important to insure prope! 
machine alignment. The shaver described has a 
160-inch diameter worktable and was _ initially 
erected to run with table diametral runout of no 
more than 0.0003 inch and an equal face runout 
The machine was leveled in the plant to the same 


limits and produces parts within tolerances of 
0.0003 inch 


Relocation Checking 


Although the technique of using strain gages was 
developed for setting up machines as they are ini 
tially erected, it can also be adapted to checking 
existing machines. The main difficulty with this is 
that the manufacturer’s checkpoints and strain gage 
readings would not be available. Greatest value of 
this technique with existing machinery is probably 
found when relocating machines. Readings taken at 
the old location, where the machine was operating 
satisfactorily, could be used as references for setting 
up the equipment at the new position 

lo complete the half of the Wheatstone bridge 
circuit containing the strain gage mounted at the 
fillet, a compensating gage is added. This dummy 
gage is mounted on a steel block placed on the 
floor near the machine base to insure that both 
strain gages on one side of the bridge are at the 
same temperature. The other half of the Wheat 
stone bridge is completed in the strain gage indica 
tor, also used near the machine base. 

Strain gage techniques for leveling large ma 
chine tools should not be regarded as short cuts 
Machines must still be set up carefully and, al 


though the leveling operation is simplified, time is 


required to bring the strain gage readings into 
balance. Changes at any one leveling jack will 
introduce changes at adjacent strain gages, and 
will require readjustment of these jacks. Applica 
tion of strain gage techniques for setting up a larg 
machine, helps to assure high quality production 
by lessening machine inaccuracies. When consid 
ering this advantage, the time spent in positioning 


the machine is not too important a factor 


Fig. 3. (above) Close-up of leveling jack boss shows 
how the strain gage is permanently cemented to the 
fillet. It is covered with wax to protect it from mois- 
ture, oil and dirt. 


Fig. 4. (below) Diagram of central support of the 


shaver shown in Fig. 1 illustrates the method of 
placing the strain gage. 
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CHAMFERINC BOTH ID and OD and facing both ends of a 5%-inch metal tube is performed by this horizontal 
double-end machine designed and built by Walter P. Hill, Inc. Parts are fed one at a time and chucked by 
action of a hydraulic motor which controls feed fingers and chuck jaws. Air cylinders at the front act as 


uniform tension springs. With a part held between magazine ends, the cutter spindles are automatically po- 
sitioned for length. The cutters are then fed to depth, retracted and the finished part ejected. 


BORING HOLES IN LINE on a stretch press frame in the National Supply Co. plant at Torrence, Calif. An 
angular head is in use with an underarm support on the © & L floor type horizontal boring machine. A 12- 


inch diameter hole is produced in the operation with a feed of 44-inch per minute, using a carbide cutter 
at a spindle speed of 200 rpm. 

















\ HEN ADEQUATE TEMPERATURE controls are 
used, Figs. 1 and 2, QQ-M-44 magnesium sheet can 
be drawn to limits comparable to those for C-1020 
steel or commercial yellow brass. Deeper draws can 
be made with magnesium alloys than with 248-0 
aluminum. No experimental draw limits are avail- 
able but it is probable that the deepest single-stage 
draws can be made with magnesium. Forming speed 
is extremely important and should result in an even 
distribution of tension and elongation over the 
entire formed area of the part. 


Deep Drawing 


Of all the materials that are deep drawn, mag- 
nesium requires the least draw ring pressure. Satis- 
factory results have been obtained with cam-actuated 
draw rings set at one material thickness clearance. 
Integral gas burners have been found the most 
suitable for heating draw dies. Burners are easily 
built into each individual die. Equilibrium temper- 
atures are readily maintained by a simple valve 
adjustment. 

Single-stroke forming is recommended whenever 
possible as a guard against germination—the ab- 
normal grain growth that sometimes occurs upon 
reheating a part to about 650 F after strain working 
has been done at some lower temperature. If temper- 


Senter member ASTE Seattle chapter. 
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Part 4d—Deep Drawing an 
Miscellaneous Method: 


By Francis L. Coenen* 


General Supervisor, Tool Research Group 
Pilotless Aircraft Div. 

Boeing Airplane Co. 

Seattle, Wash. 


Fig. 1. With adequate control of temperature, mag 
nesium alloys can be drawn easily. 
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held below 550 F, germination will not 


= ite 
During reheating for a second stroke, local 
verheating above previously used tempera 


= often causes germination. 


Rate of Loading: The slowest speed machines 
ible should be used for deep drawing mag 
While preliminary experimental tests on a 
k press showed a negative correlation betweer 
k speed and depth of draw of maximum blank 

ction, subsequent data confirmed that draw 
ty is improved as press speeds are reduced. Hy 
ilic presses are very suitable for deep drawing. 
rticularly those that have a ram speed oft ten 
hes pel minute or less. This can be seen from 


J 
curves in Fig ). 


Forming Temperature: The correct temper 
ture for deep drawing magnesium is 575 F for a 

cle stroke draw. This temperature is required to 
tain the lowest possible yield strength in com- 
ression. Only those portions of the draw die that 
e in actual contact with the material being com- 
essed need be at this temperature. For portions of 

draw die where some stretching is desirable, a 
emperature of about 325 F is adequate. This lower 
mperature zone should be a short distance below 
e draw radius and will necessarily be the transi 
ion zone between the lines of tangency of the part. 


ind punch and die, Fig. 4. 


Since no metal strains are expected on the punch, 
elevated temperatures are unnecessary. In fact, a 
ool punch is desirable to maintain the highest pos- 
sible tensile yield strength in the transition zone. 
lt is only through use of a cool punch that the 
transition zone can be kept cool enough to prevent 
overstretching or tension tears. In some instances 
punches require water cooling to keep them at the 
desirable temperature of about 200 F. When punch 
radii are very large, slightly higher temperatures 
should be used. 


Die Material and Size: Die configurations, 
sizes and materials are similar to those used with 
iluminum alloys except that temperature must be 
onsidered. Dies and draw rings should always b 
iade from ferrous materials but cast Kirksit 
rune hes appeal to be desirable. Kirksite punches 
in be readily cast with copper cooling tubes 

\ttention should be given to the proper size of 
lraw dies. Thermal expansion must be considered 
see THE Toot ENGINEER, December 1953, page 
5). Punch nose’ radii should be as liberal as 
racticable; preferably ten metal thicknesses or 
iore. Various die radii have been recommended 
ut they are usually in the range from five to ten 


February, 1954 





metal thicknesses. A 25-percent reduction has been 
successfully made, without wrinkling, with a die 
radius of about 40 thicknesses. This experimental 
reduction, although successful, proved that the radius 
was too large and allowed the transition zone to re 

main too hot. Extended experiments produced ten 


sile failure as the amount of blank reduction was in 


crease d 


Lubrication: At the necessary temperatures, 
only graphite seems to be satisfactory among lubri 
cants currently available. Not all forms of graphite 
are successful \pplications that tend to allow 
concentration of solid lubricant can induce pre 
mature wrinkling. A colloidal suspension of graphit 


seems to be the most satisfactory 


Miscellaneous Forming Methods 


Magnesium alloy sheet stock can be formed by a 
number of other methods. each of which has som« 
definite limitations. Generally, annealed sheet, when 
formed at room temperature, will have forming 
characteristics similar to 248-13. Hard rolled mag 
nesium compares similarly to 75S-T6 aluminum 
both magnesium tempers can be made more form 


able by elevating the forming temperature 


Hand Forming: Once a part has been machine 
formed, little else is required, Removal of wrinkles 
hand stretching of incompletely formed hydro 
press flanges—is an operation that requires little 


force. In this respect, magnesium alloys are similar 
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to aluminum or steel alloys because they can be hand 
straightened cold without fear of failure. Room 
temperature hand forming. using hammers, mallets, 
dollies and bending bars should be restricted to two- 
percent elongation and one-percent Compression, 
Shrinking operations to remove shallow wrinkles 
ean be successfully accomplished with a foot o1 
motor-driven shrink press 

When extensive forming must be done by hand, 
temperature should be raised. Since mechanical 
properties must be maintained, upper temperature 
limits should be specified according to the material 
involved, 


Heating can be done with a small torch. Only 


a small area should be heated at any one time. Ade- 
quate control of temperature can be obtained 
through use of temperature indicating crayons. 
Crayons for 300 and 500 F ranges are used with 
hard rolled and annealed material respectively. 
These will allow an adequate margin of safety if 


time at temperature remains relatively short. 


Wrap Forming: No wrap forming has been 
done by the Experimental Division on magnesium 
parts, but no difficulty is anticipated if and when 


this method is used. Since this ty pe of forming is 


just a variation of sheet stretching, it should be 
practicable in the temperature range from 300 to 
40 EF. 

Based on experien e with other forming methods. 
it is clear that certain techniques must be followed 
in wrap forming magnesium: (1) wrapped parts 
should not be post-stretched, (2) rubbing blocks 
should not be used, (3) initial tension must be low to 
cause straining in the heated part and (4) care 
must be exercised in the lubrication of the wrap 


block. 
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\s in hydropress work, blocks should be made 
metal. Heating of the blocks can be accomplish 
by torches or steam, but the part need not be heat 
separately. Wrap form strain should be limited 
15 percent to prevent undue necking of the sectio 


heing pulled. 


Roll Forming: Rolling of evlindrical sections « 
ordinary pyramid forming rolls offers no proble: 
Such roll forming is usually done at room temper 
ture. Rolling of brake formed sections and of ¢ 
trusions quite frequently requires elevated temper 
tures. In several experimental operations heat fro: 
a hand torch was adequate to produce successf; 
rolled forms. Heat was applied to the rolls to pre 
vent chilling of the workpiece. The temperature | 
the workpiece was about 300 F and that of th 
rolls about 200 F at forming. 

In rolling angle-sections, if the leg in the plan 
of the circle is in compression, there is possibilit 
of compression failure in shear. This failure is typ 
ical of brittle material and indicates that the materia! 
was too cold at formation. Such failures do not cus 
tomarily occur at 250 F or above. By increasins 


the temperature. the tensile yield strength is reduced 





in proportion to the compressive yield strength and 
the neutral axis moves closer to the toe of the angle. 
Since magnesium responds so well to stretching al 
300 F, this is a good method to use when rolling 


inside angles. 


Little Used Methods: Nothing has been said 
about draw bench and trip hammer forming ol 
magnesium. The former is not recommended where 
elevated temperatures must be used since difficulties 
with galling can be expected. Better lubrication 
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will have to be developed before this process can 
he used with any degree of success. 

lrip hammer forming follows hand forming both 
is to limits and in requiring elevated temperatures. 
Rate of loading limits will prevent this process from 
being widely applied in production. Experimental 
experience has been confined to a few simple forms 
of relatively heavy gage. Small parts of slight con- 


tour can be produced in this way largely because 


the element of springback can be controlled. 
Yoder roll forming has not been mentioned be 
cause Boeing has had no experience with this 
equipment applied to magnesium alloys. Since 
spinning of magnesium alloys is eminently suc 
cessful at elevated temperatures. this method of 
forming will be discussed in the fifth and conelud 
ing part of this series on the forming of magnesium 


alloys. i 





Production Step-up 


With Automatic Grinding 


\, INGENIOUSLY devised auotmatic setup has re 
sulted in high production rates for one farm equip- 
ment manufacturer concerned with grinding re 
placeable plow shares. 

Ihe company adapted a Besley vertical grinder 
for automatic operation by equipping it with five 
iutomatic clamping fixtures which can accommo- 
late 12, 14, 16 and 18-inch plow shares. The fixtures 


ire mounted on a rotary table which automatically 


revolves beneath the abrasive disk of the grinder. 
\s a further automatic feature. the grinder was 
equipped with a mechanism to compensate for 
ibrasive wear. This adjustment also may be made 


manually. 


This 100 HP motor-driven grinder is claimed to be 
exceptionally rugged. It is recommended for finish- 
ing parts that require close accuracy coupled with 
high production. 
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It was found as a result, that as much as 1 inch 
of stock was then removed by the grinder from each 
share at a rate of between 350 and 400 steel shares 
per hour. In addition, duties of the single operator 


are to load and unload the clamping fixtures 

















Fig. 1. Slab milling the base of a 24 ST forged billet 
L. section 2'4 inch by 4 inches on a horizontal mill 


with a 3 by 4-inch six-flute 25-deg helical carbide 
eutter. Depth of cut is | by 2!'2 inches, feed is 27 
inches per min, rpm is 1500. Resultant finish is 


better than 100 RMS. 


By W. P. Strube, Jr. 
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Increase 
Production 





Vice President & General Manager 
Sonnet Supply Co. 
Hawthorne, Calif. 


5 PROPER APPLICATIONS, helical carbide cutters 
have some remarkable advantages over conventional 
tools. They can triple machine output, cut down 
time for resharpening by one half and reduce con- 
siderably the handwork normally necessary to polish 
out cutter marks. The removal of six to eight cubic 
inches of nonferrous metal per minute per horse- 
power is feasible, Fig. 1. As much as 180 cubic 
inches per minute of 75 ST aluminum stock has 
been removed on a ten-horsepower Kearney and 
l'recker milling machine. Helical carbide tools also 
appear to be the answer to machining high alloy 
steels heat treated to 35 Rockwell C and above. 
These gains are secured at a cost of approximately 
15 to 20 percent above ordinary carbide cutting 
tools, 

The development of helical carbide tools was ac- 
celerated shortly after the end of World War II when 
a group of Boeing Airplane Co. production engi- 
neers began to search for means of improving spat 


*Mr. Strube's present address is Redondo Beach, Calif 
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cap milling cutters. An investigation was made 
possibilities of fabricating carbide tools with faces 
of cutting edges sround with a true helix angl 
rather than a straight axial rake. At that time car 
bide manufacturers were unable to furnish pr 
formed helical carbide blanks. After considerabl: 
experimentation blades were bent by hand by pr 
heating the blanks to the molten state. In an in 
provement of the process blanks are brought to 
controlled temperature in a high frequency indu 
tion heater, Fig. 2. A bending fixture is used f 
the actual forming. This method has been mos 
successful in producing the desired results 

Since helical carbide tools have become availab| 
from commercial sources, Fig. 3, they have bee: 
adapted to an increasing number of uses. In_ th: 
original application for spar milling they have beet 
highly successful. At Consolidated Vultee Aircraft 
Corp., where 150 spars were formerly produced i 
18 hours with a straight axial tooth carbide cutter 


the time for the same operation has been reduced 
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Fie. 2. One method of bending carbide, 
luection heating and a bending fixture to obtain the 


lesired helix and camber in the carbide tip. 


equired is between 2200 and 2300 F. 








Fig. 3. Typical helical carbide end mill 1!2-inch dia 


left): 4-inch cutter for aluminum having 


helix, 10-deg radial rake (right). 


lO hours with the helical tool. Fig 


\ish obtained was considerably improved over the 


| 


Phe 


using 


Heat 





tee 
S increased trom 100 to 300 in hes per minute 


25-deg 


d 


iight tooth cutter. This is due to the constant 


luded cutting angle being maintained throughout 


cutting evcle of each blade. which gives a 


distribution of chipload. Additional 


ul 


ost 


l 


new cutters was offset ten times on the first ru 


1 the same cutter has an additional 


life of 


ai 


thousand more spars. Convair has now c 


rt 


' 


ed all new equipment and some of its present 


ip utters to the heli al ( arbide design in both 


and shank ty pes. 


The company is also using helical carbide 


ls and end mills in the general machine 


erevel possible In one application by changing 


ih eh-speed end mill to a helical 
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carbide 


ab 


snop 


er, Fig. 5, the cost of machining one piece was re- 
duced from three dollars to nineteen cents. On this 
job a straight-tooth carbide cutter had been impra 
tical. The helical tool paid for itself during the first 
lay of operation, though several times more costly 
than the HSS end mill 

\s costs of helical insert-type carbide cutters wer 
reduced, a wider variety of applications have devel 
oped. End mills, slab mills, spar cap cutters and 
shell mills are in general use among airframe 
manufacturers and subcontractors in Southern Cali 
fornia, and by at least one west coast automotive 
manutacturer 

Less data are available on steel applications, but 
this field seems to have great potential as a result 
of the new demands for machining steels heat treat 
ed to tensile strengths in excess of 200,000 psi. An 
example of such an application is found at the plant 
of Food Machinery and Chemical ¢ orp., San Jose 
Calif., Fig. 6. Bearings, speed and horsepower re 
quirements of this type of tooling are limiting fa 
tors delaying development. As more 25 to 50-hp 
machines with higher speeds and better bearings are 
more generally available, the field for heli 
cal carbide tools for machining steel will expand. 
Finishes of 30 micro inches (rms) and better have 


heen obtained or high alloy steel with tensile 


strength approximating 200,000 psi. 

The conditions controlling usage of helical car 
hide tools generally are becoming bette defined as 
experience Is extended. Data are being compiled on 
machine limitations, speeds, feeds, horsepowe Pr, Gc. 
In nonferrous alloys speeds of 1500 to 10,000 rpm 
are commonly used with corresponding feeds to con 
trol the « hip within the 0.008 to 0.002-inch range to 
give the best performance. Horespower require 
ments are from 20 to 30-percent less than for 
straight tooth cutters as the powel required lor a 
civen cut decreases with an increase in the greater 
composite cutting angle attainable, i.e., the helix an 


gle plus the rake angle. In ar 


application men 
tioned earlier where 18 cubic inches of 75 ST alumi 
num was removed per horsepower on a cut of short 
duration, the motor was undoubtedly overloaded but 
due to the short cutting cycle no failure resulted 

The helix angle for soft steels will approximate 
that for nonferrous metals whereas for hardened 
steels the helix angle will be from ' to ‘% less. The 
rake angles for steels are neutral or negative. For 
specific applications, helical tools are designed tak 
ing into consideration the specific material, horse 
power available, feed, rigidity and other factors. 
Fig. 3. Research is being conducted to determine 
the prope! helix angles for various types ol steel 
and cast iron as well as a general-purpose design 
applic able to these materials. Clearance angles and 
lands vary with respect to materials being cut in 
both steel and nonferrous applications. 


For slab cutting on universal milling ma hines. 
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I avisabi ip Barring accidents it is o1 ssary t res 
. ( pera wit! d en the peripheral clearances of the cutters, just 
\ f res . ps need ressl\ regrinding high-speed ster s. Without 
t| tmost ture for regrinding the face. a finger can be us 
; kK it bea belts follow the original grind | sure ftaces 
ira es. ell il klask lapped in relation to each other. however. it 
ind k the inti rf » the he better either to use a fixture especially des 
int before plas irbide for the purpose or return th itter to the 
‘ for reconditioning. Several auxiliary machines 
life between resharpening is iter fixtures on the market can be readily adapted t 
tt helical carbide cutters than ft: il spec ial erindin hob Rey cement tips ine 
bide cutters. It is estimated that productios available to the user for build utters 
‘ eorinds is t to three time This conditioning 
tributed to the load and cutting beimnes lo date helical carbide tools have be 
nstant ly I inal erinding during fabricatior primarily in milline operations They have 
fixture is used that will generate ontrolled true limited to below °®,-inch diameter where thi 
elix a | n the tac ot the urbice 1 correct could be ground from solid carbide economi 
slight bending discrepancies. By the or above 114-inch diameter where twisted he 
xl the faces of the teeth are grou relation tips could be supported proper! New applicat 
I I ther vhereas by using a i follower ire being extended to such perations as di 
he a ra vould be ce spondit core drilling and profilin 


of 1570 fpm a finish exceeding 100 
inches is obtained. 


L-section on a_ vertical mill with a 
diameter 4-flute helical carbide cutter. 


rpm and finish above 100 rms. 


and neutral radial rake angle. 





Fig. 4. (bottom left) Roughing 75 ST spar cap 
extrusion on 60 ft., 35 hp spar mill using 8% 
by 3-inch four-flute 25 deg helical carbide cut- 
ter, Cut is 7/16 by 27% inches in depth, feed 
‘ 300 ipm at 3600 rpm. With the surface speed 


Fig. 5. (upper right) Roughing 24 ST forged 


of cut is 1 '2 by 2 inches, feed 22 ipm at 1250 


Fig. 6. (bottom right) Machining 185,000-200.- 
000 psi steel part at Food Machinery 
Chemical Corp., using helical carbide slab-type 
cutter with 15 deg positive true helix angle 


Photo courtesy Consolidated Vultee Aircraft Corp. 
































SPOT 
WELDER 


retooled 


for oreater 


Sciaky Bros... Ine. 


production 


ty William E. Cain 


hicago, Ill. 
Fig. |. (above) Original setup for spot welding stain 
less fire boxes employed standard tooling except for 


slight change in lower electrode " 


(he low ) Roll spot welde r would hive pros ided 


») 
electrodes to rotate the workpiece. 


big. 2 


re volving ti pppre r 





SES ; WELDING APPLICATIONS ‘ devel ped n re-examining the problen severa 
tol tter, more eco ical | ss ethods wert nsidered. including the follown 
Ss are idopt { in haste usi ( =| 
xperience has shown that qualit Flash Welding: The ratio of wall thickness to 
I ! processing costs reduce outside diameter was considered to be too great for 
il setups are inalyvzed with that tl flash weldu ind resulting equipment costs would 
The following illustrates an analvsis il be prohibitive. Conseque ntlv. the use of flash weld 
ind how the solution was de\ ( neg equipment was rejected 
ilacturer of stainless steel furna 
lly set up for spot weldir S Roll Spot Welding: The use of roll spot weld 
Fig. 1. Welding equipment was ava ing was next considered \ roll spot weldin 
the iob. Initial production require < machine with a special idling lower wheel and horn 
The only tooling change required for Fig. 2. offered several advantages including a slight 
various diameters and lengths wit increase in productive speed, because the driven 
spot welder was substitution of Sy i uppel electrode wheel would rotate the workpilect 
nd electrode holder for the sta ! \) mprovement i quality ol the produ t would be 
holder originally supplied ecured because weld spacing would be sistent 
nanufacturer s production s hedules The configuration of the workpiece made it im 
t became obvious that either equiy practical, however, to roll spol weld both joints 
doubled. or a more efhicient process simultaneously mn all sizes of hrebox issemblies 
7> 


February. 1954 

















' 


, ’ 
vith one lower tooling arrangement. The additional 


pl »blems of driving both uppel wheels at the same 
| 


circumferential speed, conducting current to both 


upper heads and 


providing idjustable spacing be 
tween electrode wheels were serious enough to rule 
out the use of roll spot welding. Furthermore, the 

in in productivitiy was insufhcient to warrant the 
expense involved 

Multiple Spot W elding: Multiple-ele trode 
multiple-transtormer equipment was also studied, 
but finally rejected because a small diameter access 
hole at the top of the box was too small to admit a 
large expanding mandrel inside the assembly. The 
ues of such equipment for welding the bottom to the 
shell, before attaching the top, was considered but 
was rejected because additional handling time wiped 


out any saving in welding time 


Dual Electrode Spot Welding: After investi 
gation of the methods described previously, it was 
finally concluded that dual spot welding would 
achieve the greatest productivity with the best weld 
quality at the lowest cost pel assembly welded. Also, 
this arrangement would be the easiest to change over 
for the various sizes of boxes to be welded. 

The tooling finally developed is shown in Fig. 3. 
This setup offers many advantages. Two separate 
heads insure consistent pressure at each electrode. 
Che dual heads also provide for separate adjustment 


if the metal thickness is changed on either of the two 


Fig. 3. Dual electrode ar- 
rangement supplies the 
most practical solution to 
problem of varying product 
sizes, at same time gives a 
more automatic operation. 
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end pleces, Use of separale welding transl 
ach having its own tap switch tor heat adjust 
permits idjustment of the secondary current 


each electrode despite the difference in throat . 
d secondary impedance caused by the elect 
irrangement, The system also provides for s¢ p 
idjustment of secondary current for changes it 
piece Sage thickness. 
Center bolted, horseshoe type, upper elect 
holders make it possible to adjust the spacing 


tween ele trodes easily. The sliding lowe i ele tr 


holder, mounted in a keyway in the lower arn 
also be moved easily for welding different sizes 
firebox assemblies 

lo support the workpiece during welding an 
rotate it intermittently between welding strokes y 
no rubbing or dragging of work over lower « 
trodes, a spe ial d-c motor driven roll-cradle fixt 
is used. 

The weight of the fixture and drive unit is co 
terbalanced by air cylinders so as to lift the s 
weld assembly from the lower electrodes as 
upper electrodes retract. 

Motor speed and motor “on” time are adjus 
individually by controls mounted on the face of t 
welding control panel. 

With this system the original production rat 
almost doubled. Weld streneth and spacing al 
uniformly consistent. The operator is only requir 
to load the preassembled parts, initiate the weldi 


sequence, and unload the welded assemblies. 


a nt 
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investment 
‘asting 


when and how 


to use it 


By Edward Engel 


Consulting Engineer 
Philadelphia, Penn. 


| de [DING WHEN A PART should be made by invest 
nt casting is a problem that confounds many 
tion engineers as well as designers. In nu 
1s cases parts produced by other means, as well 
designs still on the board, could be converted into 
estment castings resulting in lower manufacturing 
sts. improved design, appearance and functio1 
s often thought that investment castings ar 
used to replace sand castings when oreatel! 
cision 1s required More often. however. invest 
nt casting presents an advantage to shaping tl 


sired part from har stock. Fig. | 


INVESTMENT CASTING vs. MACHINING METHODS 
V hi 1 part is to be hogged out of bar stock or tron 


1 


h sand castings, the most machinable alloy is 
tally selected, even though subsequent operations 
quire other properties such as high weldability o1 
rrosion resistance. If the part is made as an in 
stment casting little or no consideration is neces 
ry for machinability of the alloy. The metal with 
best properties for subsequent operations or for 
- end use may therefore be selected. 
here are few restrictions in shapes obtainable by 
vestment casting as contrasted with parts made by 


her methods such as machining. For example, 


hen other than a flat or cvlindrical surface is to be 


leveloped by machining operations, the costs be 
me prohibitive, Figs. 1 and 2. Again, in machin- 
operations, curves on vertical and horizontal 
irfaces require expensive setups and double han 
ng but are readily produced by investment cast 


ng. In machining operations, reliefs for otherwis« 
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Fig. 1. One-pound pivot bodies for 57-mm recoilless 
rifles were formerly milled from nine-pound blocks. 
Invested of SAE 4140 without metal waste, the parts 
are now made with labor and material savings of 
50 percent. 


long, flat surfaces require expensive setups and 
double handling 

rhe possibility of producing a part by investment 
casting should be investigated when: (1) expensive 
tooling and machining would be required, (2) an 
excessive amount of expensive metal must be re 
moved, especially if the material is not an easily 


machined stock, and >) 


umount of metal must be removed from a nonma 


more than a minimum 


hinable alloy, especilly if it is an involved shape 


INVESTMENT CASTING vs. SAND Castine: If quanti 
ties involved are sufficient, investment castings serve 
more efficiently than small sand castings, if the part 
s otherwise within the s ope of the investment cast 
ng process. Within its capabilities, investment cast 
ng is preferred because of reduced porosity and 


the greater ductility of the invested part. 


INVESTMENT CasTING vs. Die Castine: As a pro 
duction metal-forming method, die casting of alumi 
num and zin parts is in a class by itself. Investment 
casting cannot repla e it except when shapes are too 
complicated to be produced economically on short 
or medium runs, or when dynamic loading require 
ments are severe. Die casting. however, is the only 
process at present that can incorporate movable 
parts within movable parts, or include inserts eco 
nomically. When ferrous metals are involved, in 
vestment casting presents the only economical 
method for accurately casting lettering and raised 
or indented surfaces in designs. Fidelity of detail 
is comparable to that obtainable by costlier 
methods 
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VA sma i stment 1< vit 
' ( ate = used tha 
Ris: ice " 
STMENT CASTING VS. SHEET METAL FORMINE 
Stamped r drawn sheet metal parts are seldom r¢ 
ible DV i stment castings unless the parts ire 
i st that could be cast as a unit 


INVESTMENT CASTING vs. JOINING OPERATIONS 
\ led, brazed, soldered or riveted assemblies of 
1 sheet etal parts, of machined parts ra 
bination of the t should be studied to dis 

er if the enti it or various port s of it ild 

re laced Sime istil s p lu tio 

s frequent result fr such design. Th 

study should als sider the follow results that 
, whieved |) a sturdier desi 2) incor 

t fa re for holdi brazing alloys to 

I ihitatle issembly ) a design that minimizes 
page of assemblies duri elevated temperature 


ining operations and (4) other properties derived 


from the use f a functionally more desirable metal 
ill 
INVESTMENT CASTING vs, PowpeR METALLURGY 
[hese two processes are seldom competitive if 


. ent castings are better in low and medium 


production and in shapes that are intricat 

th vertical ar horizontal planes Powder 
product . re economical for large vo 

lots and with parts that do not involve complex 
urved surfaces i two planes ind where there are 


ntrant angles or lateral holes and openings 


(.ertau complex des ns cat bye divided int i! 
lividual pieces that in be easily and ae iratel 

luced by powder metallugy and later ined as 
i I se whole | final omposite prece has a 


tensile streneth approachn that of mild steel a 


Fig. 2. Typical small invest- 
ment cast part (center) for 
electronic equipment is brass. 
It is %4-inch long with a 1/16- 
inch diameter hole. Formerly 
used sand cast parts are shown 
at right and left prior to ma- 
chining. Savings in produc- 
tion costs of 60 percent were 
secured by the changeover. 
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volun ( needed | i rliize th 
On the other hand i stment 
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smoothness il 


in be cast are practi Lily 


esses. In sir 


s may re 


enough to 


scope ot ay 


1 
npl I snap S al 


sult in more e 


ascertain the 


nt indications 


‘ 


yplicati 


He sell molding process, however! 





Field for Investment Castings: When ferrous 


( 


siae red nvestment casting otters thn 

: i I ntricate exterior and inte! 

3 ild be economically produced 
ne rd he same is true otf nonterrou 

: lest quantities. Thinner cross-sect 
ta investment casting than by othe 

] 1] 

as, especially in terrous parts. Such Cl : 

' nen he f od | o rit 
iy be reintorced by incorporating ribs o 
r structural details. These may be cast in 1 

’ ; 

ze warpage thal might result from welding 


heat treating or other 


subseque nt oper 


s. Cur d sections may also be incorporated { 


= ©€ purpose 


tortuous turnin: 


‘ produced 


in 


es and vari: 


ible cross-sectio 


. Otherwise unobtainable chambe: 


the wide range of investment 


e of such a chambei 


is an internal 


rvoir with oil feed channels that is produced 


ss cost than would be possible by other metalwor 


nethods. It is also possible to in orporate bi 


’ . 
netal reservoirs when the investment Cast p 


ns a portion ot 
s 
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assembly, ° 


Similarly intri 


sses, Fig » Can be investment cast more eco 
y than by other methods. 
Within the restrictive range of sizes discussed 
iter, openings and holes of almost any conceivabl 
rporated In Investinent castings 
ould be partly evlindrical partly 
quare and partly irregular. One portion of this 
ountersunk while the rest 


vas chamfered Rings with accurately placed lugs 


Fig. 3. Investment cast in brass, 
this crank would have been diffi- 
cult and expensive to machine 
because of its small size—aver- 
age height is 0.375 inch. Studs 
are cast integral with the piece 
and tolerance of the slot is held 
to 0.002 inch. 


ire easily cast. Gears and cams of alloys too tough 
for economical machining or hobbing can be pro 
luced by investment casting, as well as cams with 
side teeth or contours and gears with side grooves 
or contours. The ideal use of investment casting is 
r small parts requiring accuracy with little or no 
achining and for runs in modest quantities. The 

cess 1s especially adaptable for use on tough 


tals and ompl x ce signs, 


Design and Production Considerations: The 
maximum lengths and widths of parts that can be 
rroduced by investment casting are presently about 
> x 8 inches. Minimum cross-sections vary from 
0.035 to 0.050 inch. A 12 Sq In. area may be as thin 
is 0.040 inch. The ideal competitive weight range 


or investment casting is from one ounce to one 


pound, though parts up to about 15 lb in weight are 





regularly made. Flatness is usually maintained with 
ribbed supports. 

lolerances of castings can be held between 0.005 
ind 0.004 inch. On sections under 1% inch in length, 


tolerances can be maintained between 0.003 inch and 
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0.002 inch Phe inimum tolerance allowed for 
ited areas. howeve! is 0.010 inch An edge radius 
of 0.005 inch is required at tine pitch crest serra 
tions The as-cast surface smoothness varies trom 
70 to 120 microinches under normal conditions 


Fillets are advantageous both functionally and in 
producing a stronger pattern Minimum fillet radius 
should be 0.015 inch and whenever possible, 44 to 

z-inch radii are preferable. 

Although draft is not required in precision invest 
ment casting, easier withdrawal occurs if a 1/-degree 
draft is maintained, especially with some shapes and 
illoys. Machining allowances should be from 0.010 
inch on small sections to 0.040 inch on large se¢ 
tions 

Minimum core diameters on difficult alloys are 
ibout 0.040 inch, although for more castable alloys 
they can be 0.020 inch. Even finer cores may be 
[he diameter of holes should be 
no less than one half the section thickness. Blind 
holes should bs 


should not exceed a depth of over twice the hole 


used at extra cost 
avoided but where necessary they 


diameter. 

Cast threads seldom exceed a Class | fit, and it is 
usually more economical to cut or grind threads 
than cast them. The exception is for nonmachinable 
alloy thread sections. External threads that are 
smaller than 14 inch with a pitch finer than 20 for 
ferrous and 14 to 16 for nonferrous alloys are 
seldom feasible. Threads longer than lf, inch must 
have pattern pitch compensated for shrinkage. 

Physical properties of as-cast parts are equal to 
the mean between the longitudinal and transverse 
values for rolled bars, i.e., the ultimate strength is 
less than that of a wrought bar longitudinally, but 
greater than that of the wrought bar transversely. 
Similar relations exist with respect to comparisons 


of yield strength and other physical properties. 





Nonheat treatable and heat treatable alloys 
With the latter it is cenel 


better to anneal prior to machining operati 


be investment cast 
Some alloys are more castable than others wh 
of course, is reflected in costs. For example, 85 


brass is easily cast, and to a lesser degree so 


other brasses with the exception 1f leaded brass 


Beryllium copper, manganese bronze phosp 
bronze and silica brass can all be cast. Alumir 
allovs can also be cast if no ¢ opper, zinc or magn 


um is present. All straight carbon steels are infe1 
to equivalent grades of low alloy steels and in s 
of slightly higher metal costs. the final price 
piece is less. Similarly low carbon chromium st 
ire harder to cast than the straight 18-8 type al 
Stellite and other high temperature, high abras 
resistant alloys are regularly investment cast. 
deed, some shapes lend themselves to no ot! 
method of precision forming. 
Drawings for parts to be made by any precis 
casting or molding method should be several tir 
actual size in order to show detail or. as an altern 
a photograph of an actual piece could be enlarg 
Dimensions should be shown for the machined pal 


erinding is not 


not as-cast, unless machining o1 
quired. Surfaces that require holding of toleran 


should be indicated with placement of parting line 


Summary: Investment casting may be 
sidered as a forming tool that shapes parts so tl 
little or no machining is subsequently required. B 
the elimination of heavy-cutting or metal-removi: 
operations investment casting reduces the workloa 
on tools and machines. Wider use of investme 
casting will enable machine shops to produce mor 
work per dollar invested per available skilled work 
er, resulting in lower overhead and lower end 
product costs. 





Bright Outlook 


Y 
i RRENT TRENDS appear to forecast a big year 
ahead for cemented carbides. The two major ele 
ments involved in this optimism are the present 
rapid developments of automated machines and 
the obsolete state of equipment in a large number 
of small and medium-size metalworking manufac- 
turing plants. 

These factors were discussed recently by Ken- 
neth R. Beardslee, general manager of Carboloy 
Dept. of General Electric Co. His points are that. 
in the main, companies have been quite impressed 
with automated production lines, such as those used 
in various automotive plants, and many of the larger 
firms have incorporated similar machinery. And 


these units, with their high speeds and heavy cuts, 
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for Carbides 


demand a particularly tough cutting tool. Cemente 
carbides, since they meet these requirements sui 
cessfully, obviously face a happy future. 

Now, too, he points out, small and medium siz 
companies are facing the necessity of retooli 
since they are operating with equipment which ma } 
well have passed into the obsolescent category some 


time back. 


will necessarily replace it with machinery wit! 


In view of the metalworking trend. th: 


enough speed to meet competition or go out 
business. Perhaps their machinery will not be 
the automated level of larger production lines, but - 
its requirements will undoubtedly be similar. Log 
ically then, use of the strong cemented carbides wi 


enjoy a comparable increase in demand. 
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Mos: METALS are formed and fabricated easily. 
yossess structural strength, are tough and long last 
ng—but they are subject to corrosion. This one 
limitation, common to all metals in varying degrees, 
s responsible for damage to equipment amounting 
to hundreds of millions of dollars annually. Fin 
shes for metals are primarily designed to prevent, 
r at least control, corrosion. A secondary reason 
for coating metals is the eye appeal that such coat- 
os impart to completed products, Fig. l. This 


second reason is becoming increasingly important, 


l 
} 


but with no sacrifice of corrosion protective prop- 
erties, as industry and the public are becoming 
nore conscious of color and its uses. 

Finishes for metals should be chosen only after 
complete performance specifications are set up. Con 
ditions of use are important to the life and perform- 
ince of a finish. Not only is the metal important, 

it the ambient conditions of temperature, humid- 
ity, abrasion, fumes, etc., must be considered. The 
correct finish is usually specified after a number of 
ompromises have been made among properties 
lesired, expense of finishing materials, cost of ap- 
plication and service life desired. 

Finishes and coatings are therefore frequently 
chosen by a process of elimination. Each condition 
of use of the product will prohibit use of various 
families of finishes. If production is to be large, it 
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is well worth the effort of contacting a finish manu 
facturer. Based on past experience, the manufa 
turer can eliminate unuseable finishes more qui kly 
and can concentrate on modifying the type that 
most nearly meets performance requirements. 
Whether a finish is to be selected by the product 
manufacturer or the finish manufacturer, the ques 
tions in Fig. 2 should be assigned priorities and 
answers should be found for them, in order to 
determine the best finish for the application. De- 
tailed studies of the classes of finishes will show 
how various groups must be disqualified depending 


on the particular requirements of the product in use. 
Conversion Coatings 


[There is a variety of chemical surface treatments 
in which the metal surface is converted to a co1 
rosion-resistant film. Most of these are not durable 
and are used primarily to increase the bond between 
the metal and an organic finish. Briefly, these 
coatings provide “tooth” for anchoring coatings, 
are good retainers for wax and oil rust preven- 
tives, and prevent undercutting of organic films if 
they are ruptured. 

The phosphate class of conversion coatings was 
discussed in Part 1, “Cleaning and Surface Prepa- 


ration. THE Too. ENGINEER, November 1953, be- 
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:, , ‘ se] issociated 
th clean ind surlace preparation. These coat 
ws are t usually durable and are either treated 
thy rust preventives” or covered with organi 
Cox ale \ ~ ilings in be formed on a 

{ meta simple dipping in hot (200-300 


Pentrate Super Black, for 


\a He. produces et black ferrous ferric oxide 


tir ) rol r steel lhe coating is integra 
tal surtace ind will not crack. chip Oo! 

Parts can be formed after blackening. and the 

de layer does not alter the dimensions of the 
rt. This particular coating withstands continuous 
peratures and samples have 


heated to LOOO F without flaking It can be 


pI to hardened. cyanided. carburized or sur 
lace hardened parts lhe coating reduces friction 
Irequently apy ied to cutting tools for this 

rpose can be used on brazed assemblies and 


t interfere with subsequent spot welding 
Various types of proprietary solutions are avail- 
for blackening low and medium carbon steels, 
stainless steels ist and malleable iron. copper, 
brass, zine castings and plates, and cadmium. These 
solutions should all be used with cau- 
tion. Salts should not be handled by bare hands 
ind bath operators should wear goggles, protective 


vloves and aprons, Fig. 5. The bath should be 


ventilated. 
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An interesting application of a copper blacke: 
ing process illustrates the high light and heat a 
sorbing properties of black oxide coatings. TT} 
case of an electric motor was copper plated ar 
then blackened. The specially finished motor ope 
ited 12 deg F cooler than a similar motor with 
black enamel case. 

\ good blackening solution should be self-rectify 


ing. It should contain a rectifying agent that wi 


inhibit build-up of red colloidal oxide in the solu 
tion and counteract contaminants such as coppet 
zinc and aluminum. A small percentage of copper 
in the bath, for example, can plate out on the part 3 
The copper coat so formed on steel can be removed 
only by a cyanide dip. 

Chromate solutions are also used to form oxide - 


The patented Armco Blacker 


ing Process uses a bath of molten dichromates 


coatings on metals 


(usually sodium dichromate) at a temperature ol 
about 750 F to form a black oxide coating o1 
chromium-nickel and straight chromium. stainless 
steels. The process requires about one half hour but 
the coating is more durable than those produced by 
some of the qui ker processes. 

{ ni hrome Dips use chromate solutions to torm 
conversion coatings on zine and cadmium. The 
coatings vary in color from clear (to simulate 
chromium), iridescent yellow, brass and olive drab 
to black, depending on the metal and bath com- 
positions. These coatings are produced in from 5 
seconds to 2 minutes at room or slightly elevated 
temperatures, 

Most chemical finishes add nothing to the surface 
of aluminum to improve resistance to corrosion ot 


abrasion. Adherent oxide coatings (best results are 





obtained by electrochemical methods) are an excep- 
tion to this generality. Such coatings improve re 
sistance to both corrosion and abrasion, and can be 


dyed with a wide range of colors. 
Rust Preventives 
Rust preventives or preservatives are coatings 


applied to finished or partially finished products 


to protect them during storage or transport. Be- 
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t 
ij 
finishes f tal 
= tiMisnes Tor Merats 
hev al isier to remove than plate. ena irabl s, | | displace molsture 
le coatings. preventives are frequently calle pplication a i e used on parts already ey 
Some ‘preservatives. however, ha posed to hu lit | lL. S. Navy progra 
ist preventive lives than many so-called keeping ships in reserve at a high state of readiness 
ratings Much basic information has akes use ot large quantities of thin-fil polar tvpe 
irned about preventives by the various 1 mpounds, Solvents { these are of a light ker 
coanizations charged with the responsibility sene tvpe that evaporates The fil is formed 
ntainine military materiel ready for is solids. semisolids or wax-like inert materials hey 
im drain on public funds, re easy to re ve. have tor lives and can be used 
“traight mineral oils are not considered satisfa n anv metal subject to corrosior Variou s grades 
Factors in Finish Selection 
1. What material is to be finished? 
2. Is finish primarily for protection or appearance? 
3. How is coating to be applied? 
; brush spray dip flow 
4. Is drying time important? 
5. What facilities are available for force-drying the applied finish? 
é 6. What is reasonable service life desired of finish? 
7. Which of the following properties are most important in the finish? 
adhesion. .. flexibility ; gloss 
3 hardness...... toughness color 
oe ae oh page yt 8. Will finished product be in constant or occasional contact with corrosives? 
pert should have weighted tomes quids sorids 
answers to all these ques- 9. To what degree must the coating resist 
tions before specifying a foods cigarette burns abrasion alkalies 
4 finishing system. 
? acids discoloration alcohol chalking 
j heat fruit juices marring chipping 
soap outdoor exposure mineral oil gasoline 
wear ; perspiration sulphides humidity 
water..... vegetable oil salt spray sunlight 
preservatives hy themselves. Onuls and greases ire used for outdoor exposure, below-deck exposurs 
eld metals from air but have no water-displa ind machinery interiors 
yperties (.orrosion 1s an electrolyti ichior (,rease type preventives range trom solt rreasy 
ving the presence of al and moisture. A prope! wr petrolatum types to heavy, hard wax-like com 
ist preventive breaks the electrolytic circuit by 1 pounds. Fig. 5. They are hard to remove Most 
vine moisture or forming a barrier betwee { nt Types do not dry or set and achieve their final 
d the metal film thickness and consistency only by draining 
Most rust preventives contain surface active mi In general, solvent types yield films that are thir 
rals or inhibitors. These additives are used 1 hard and difhcult to remove. Asphaltic resin sol 
neral oil or grease bodies. They “wet” the su vent types are s lar In appearance to paint ot 
ice of the metal and cling to it by adsorptiot imnish and they resist abrasion. Water soluble 
Preservative wetting and adhesive forces are greate! emulsified grease preventives can be diluted to giv 
in those of water and other corrosive agents just the required life to the filn [he water ey tp 
Some _ preservative additives are called polal rates and leaves a 1 nporous preas film. 
npounds because one portion of their molecules \ special type of preventive is ised on and 
is a strong affinity for metal and the other port iround electrical components. Called Rust Vet 


r | i rr) ) TT 
epels water. Solvent types ol polar preventives Cal 110-D, it forms a dry, nonremovable film 0,002 inch 


used for indoor or shed storage and form soit. thick that resists water. isoline heat ex posurt 
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and salt water. It is flexible and adhesive but 
neither affects the life of rubber nor reduces di- 
electric strength or heat conductivity. It is a clear. 
nontoxic synthetic resin varnish. 

Rust preventives are selected after determining 
the storage or shipping conditions, the degree of 
protection desired, the ease of removability re- 
quired and the method of application (cold or hot 
dip, spray. slush or brush). In addition, the com- 
position, surface characteristic and construction of 
the product must be considered. A good general 
rule is that the more intricate and delicate the as- 
sembly, the lighter should be the grade of the rust 


preventive. 


Strippable Plastic Coatings: This family of 
coatings has the same uses as mineral oil rust pre 
ventives but presents a different solution for the 
problem. Coatings of peelable plastics are most 
frequently applied to metallic parts with plain con- 
tinuous surfaces, although newer formulations can 
be applied to almost all types of components. Being 
tough. elastic and impermeable. peelable coatings 
protect against mechanical damage as well as cor- 
rosion. For this reason. much coatings are fre- 
quently used to package new drills and other cut- 
ting tools, and to protect resharpened tools between 
the toolroom and the point of use. 

These coatings can be used for masking during 
conventional organic finishing operations. The coat- 
ings are usually transparent, so that surface con- 
dition can be visually checked, but can be tinted to 


insure application of a full coat when it is sprayed 
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on. Peelable coatings have the ability to adhere 
tightly to metals but also must possess qualities to 
allow them to be stripped. By using formulations 
with tensile strengths from 300 to 3000 psi nm 
difficulties are encountered during removal. 

Solvent types of peelable coatings are based on 
vinyl polymers and cellulose acetate butyrates car 
ried in volatile solvents. They will attack most air 
dry finishes but can be used over high-temperature 
baked and vitreous enamels. Butyrate-base coatings 
are more resistant to abrasion. less adhesive and 
have slightly lower tensile strength than vinyl 
polymers. 

Water dispersion coatings are compounded, plas 
ticized synthetic resins in water. The film dries by 
natural evaporation but drying can be accelerated 
by forced air or infrared heat. Many different 
resins are used this wav and each gives a coating 
with different properties. For example, a_poly- 
stvrene latex base water dispersion produces a film 
with strength intermediate between butyrate and 
vinyl solvent type coatings. Other films have 
strengths up to five times as great as vinyl ploymer 
films. In spray or when dried, water dispersions 
are nonflammable, but styrenes and vinyl butyrates 
used with certain plasticizers produce films that will 
support combustion. 
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fot melt peelable coatings are supplied in 
1ette form for melting as required. After strip 
_manv of these coats can be melted and reused 
= for hot melts are ethyl cellulose and cellulose 
tate butvrate. Ethyl cellulose types require 
r dipping temperatures that must be critically, 
trolled to prevent discoloration. Film strengths 
this class are similar to solvent types with buty 
s having slightly lower strengths. Butvrate coat 
s. however, have greater flexibility. Both types 
be formulated to exude corrosion inhibiting 
Solvent and water dispersion classes of strippabl 
itings are much used to protect finished, bar 
tal surfaces during forming and fabricating 
ps. Hot melt types are most used for packaging 
Some of the hot melt coatings are applied to perma 
ntly protect metal surfaces. 
Plastisols (fluid dispersions of vinyl resins in 
asticizers to which stabilizers, corrosion inhibi 
irs. colors and fillers are added) can also be used 
to protect metal parts against corrosion in storage 
(his group of coatings will be described in mor 
etail in Part 3 of this series, but is mentioned here 
vecause it offers the properties of hot melt strippa 
ble coatings with additional advantage of applica 
tion at ambient temperatures. 
\lthough applied at room temperature, plastisol 
atings must be cured at temperatures of 300 F. 
so they are restricted to parts that will not be 
lamaged by such elevated temperatures. The main 
gain of plastisols over hot melt coatings is that 
temperatures are not so critical. Overheating of 


hot melt coatings in the dipping pot can cause de 


erloration of the plastic base and consequent loss 


f film strength. 
Inorganic Coatings 


Organic finishes have limitations that cannot be 
vercome by altering formulations or by shifting 
lrom one type to another. For this reason, the time 


honored fused enamels have come into modern 


prominence. These mineral oxide enamels fused to 
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finishes for metats 


metals are often called “porcelain” enamels ‘but 
since they are not porcelain, they are properly 
termed “vitreous” enamels 

Primary reasons for using vitreous enamels are 
their long coating life, high resistance to corrosion 
and resistance to high temperatures. For many 
vears thev have been applied to food handling 
equipment in the home and in industry. In recent 
vears, high-temperature baking enamels (organi 
have supplanted vitreous enamels on home appli 
inces. The vitreous coatings have moved: on to 
even more important fields. 

As ceramic coatings, Fig. 6, these metal finishes 
are permitting increases in operating temperatures 
in various branches of industry. They are being 
increasingly used on aircraft and ground ordnanes 
In high-temperature corrosive gas applications 
ceramics are saving critical metals, extending serv 
ice lives of critical alloys that must be used and 
enabling substitution of less critical metals. Cerami 


coatings can frequently save weight because metal 


Official Photograph, U.S. Army Ordnance Dept 











iges can be reduced and still result in a part with 


\ tre us enamels nave beer used il exhaust 
inifolds and pipes of luxury automobiles to re 
t the corrosive effects of hot exhaust gases and 


wer back pressure because of the smoot! 


sul 
wes formed. Vitreous enamels can be formed with 
it finishes 


kormer vitreous enamels had to be applied on 


special enameling ron ofr eood orades ot drawing 
teel with carbon contents of less than 0.20 percent. 
Ordinary steel could not be used because Impurities 


iused blistering and chipping of the coat 


Advances in vitreous coatings have greatly in 


reased the types ol materials that can be enameled. 
In many instances ground coats are no longer neces- 
sarv. However. better results can still be achieved 
with combinations of spe¢ ial enameling materials. 

Any material that is to be enameled must resist 
sagging and warping at firing temperatures. Free- 
dom trom impurities increases resistance to these 
faults. Also. the newer metals can be fired at sub 
stantially lower temperatures. This is not true of 
the newer ceramics, firing temperatures for which 
are higher than former temperatures for vitreous 


Cl amels, 
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Refractories and fluxes are smelted and 
shattered to form the frit. Ground frit is m 
with clay and water to form a slurry, called s 
Metal oxides are added to the slip to give the 
sired color. Parts are dipped in the slip. or 
sprayed or slushed on the part. A high temperat 
firing dries the coating and fuses it. 

Because the color oxides are mineral. vitre 
enamel colors are far more durable than those 
tained with organic finishes. If absolute co 
permanency is desired, a thin, clear covercoat of 
acid-resisting vitreous enamel should be used. Wit 
out the acid resistant coat, light vellows and re 
tend to fade. These same colors are also difficult 
match. Cadmium and iron compounds produce r 
chromates give green and cobalt gives blue. 

Vitreous enamels are formulated so they have t 
same coefficients of expansion as the metals 
which they are fused. Properly matched metals ar 
vitreous enamel coatings are unaffected by rap 
temperature changes. These coatings also have t! 
ability to absorb radiant heat energy without ba 
effects. 

There are three basic types of vitreous enam¢ 
containing (1) antimony, (2) zirconium or (3) t 


tanium as the characteristic material. Opacity 


Fig. 5. A heavy bodied grease type rust preventive is brushed on working 
parts of a locomotive prior to shipping it to India on the open deck of a ship. 


Photo courtesy E. F. Houghton & C 


oy 
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three families increases in the order named 
titanium type is a id resisting. has good cover 
ind good scratch and abrasion resistance it 

thin coat. With antimony and zirconium i 

d coat of acid resisting enamel must be used 
such resistance is required, Zirconium enamels 
it as scratch or abrasion resistant as the anti 

y types, and are more subject to corrosion. 
Generally, decreased thickness of coating means 
reased ability to withstand abuse. Since titanium 

be applied thinner for equal opat ity, titanium 
imels should be considered where abuse is ex 
cted. Too often, thermal and mechanical shock 

esistances must suffer to achieve the coating thick 
ss for desired corrosion resistance 

For steels with small amounts of titanium, enam 
ls containing titanium oxide will adhere well and 
round coats are unnecessary. Omission of a 

ground coat makes the total finish thickness less and 
creases flexibility and impact resistance. 

[he composition of an acid resisting enamel 
rimarily differs from ordinary enamels in its silica 
ontent. Silica content is usually 15 to 20 percent 
greater in acid resisting types. Acid resisting types 
ilso have smaller amounts of flourine compounds 
nd boris ar id. 

Abrasion resistant enamels are more dense than 
dinary types. They have a higher silica content 
ind are fired longer. The gain of abrasion re 

sistance is not made without compensating penal 
es. Longer firing times reduce shock resistance, 


pacity and adherence. 


Vitreous Enamels for Aluminum: A new 
umily of vitreous enamels has been developed lo! 
ring at temperatures between 970 and 1000 | 
these can be applied in white and a wide variety 
‘tf colors to wrought 61S, 2S and 3S; extruded 535, 


Alloys 


taining significant amounts of copper or mag 


25 and 63S, and cast 43 aluminum alloys. 
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esium, such as 248, 17S and 525 cannot be used 
successtully. Sx rap alloy, 113, should never be used 
\lloy tempers make no difference when coating 
with vitreous enamels, and enameled parts can be 
treated by conventional methods to restore tempet 
ifter firing. Metal stock should be carefully cleaned 
but should not be anodized or treated with strong 
cleaners or corrosion inhibitors, All alloys, except 
commercially pure 25 and 35, must be given a pre 
treatment in a hot solution of chromate and caustte. 
Prefiring, at regular firing temperatures, is done 
ifter pretreatment to render the chromate salts in 
soluble so they can’t bleed and discolor the enamel. 
Compositions of ground coats are varied to meet 
quirements of the particular alloy and to provide 
1 base coat of the correct color and covering char 
icteristic for white or colored covercoats. Standard 
clear groundcoats are preferred except when 
white or pastel covercoat is used, Satisfactory r 
sults can be achieved with a colored covercoat ove 
white. Covercoat compositions depend on color de 
sired, alloy used and resistance required 
ripples and 


Combinations of color. stipples, 


ulticolor mottles can be obtained easily. Surface 
texture can be varied by forming the aluminum and 
light reflectance can range from gloss to dull mat. 
Reduction in gloss is obtained by increasing the 


rzmount ot titanium dioxide in the covercoat Mat 
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ind semimat finishes can only be applied over a 
sundcoat because they do not form a satistactory 
d with the metal 


I.xposure to strong detergents causes no staining, 
streaking or loss of color. These enamels can with- 
stand attack of acids, alkalis and sulphides as well 
is vitreous enamel coatings on steel. Aluminum 
enamels are relatively unaffected by salt water. 

Vitreous enamel coatings on aluminum average 
0.004 inch in thickness but can be controlled be- 
tween O.OOL and 0.007 inch. Thinner coatings with- 
stand thermal shock better; thicker coats are more 
resistant to scratching and mechanical damage. 

l'nameled panels have been heated to 1000 F and 
plunged into cold water without flaking or cracking 
the enamel. Enameled panels can be sheared; cut 
by abrasion, band or hack saws; and drilled o1 
punched with little damage to the enameled surface 
ind without subsequent spalling. Limited forming 
an be accomplished on fired enameled parts. Weld- 
ing can be done prior to firing and enameled 
sheets can be butt welded from the back without 
damage to the enamel surface or color. 

Vitreous enamel coatings can be applied easily 
to parts that have been designed for enameling. 
Generous radii are necessary to insure covering of 
corners during spraying of the slip. Castings 
should have sections as uniform as possible to pre 


vent warpage at hiring temperatures. Permanent 


mold castings are most free ot porosity and 
best enameled surface of all casting types. S 
casting quality is not always adequate for enan 
ing and the enameling of die castings is not p: 
ently recommended. 

A standard thickness coating of vitreous ena 
increase rigidity of aluminum sheet up to 60 | 
cent. Because of this increased rigidity, ligh 
gages can be used in many applications with cor 
quent metal and weight savings. 

At the present time, all aluminum enamels ha 
a high lead content and for this reason no curr 
enamels should be used on aluminum surfaces t} 
are to come into contact with food. 


(To be continued ) 
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Porous Castings Mechanically lnpregnated 


P OROUS CASTINGS can be economically sealed by a 
new process and with equipment developed by 
\merican Metaseal Mfg. Corp., New York, N.Y. 
Heart of the system is a solventless polyster resin 
impregnant that flows into the pores under vacuum 
and pressure. The monomer is heat polymerized in- 


to a hard, infusible material without loss of volume. 
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Castings are cleaned and processed in batches. 
Equipment is grouped around a power hoist so no 
manual lifting operations are required. Major 
units are two wash tanks, a high vacuum pump, a 
mechnical surging tank and two autoclaves. Parts 
are lowered into the autoclave for the vacuum 
pressure impregnating cycle. 

Excess resin is removed from surfaces by emulsi 
fying cleaners but resin is not removed from the 
pores. The material is stable with all alloys and its 
polymerization is not inhibited by any metal. In 
addition to sealing castings from inside leakage, th: 
surface produced by this process provides corro 


sion resistance and is a good bonding agent. 


Illustrating the penetration of Metaseal 19V5 into 
cast metals, the disk at left is an impregnated casting. 
At the right, a similar disk is shown after immersion 
in 50 percent nitric acid. The metal was completely 
dissolved but the resin was not damaged. 
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this chart has been prepared to speed the EXAMPLE: Convert the dimension 5.000 with un S 
rsion of dimensions having unilateral or w equal bilateral tolerances of plus 0.007 and minus wn 
lateral tolerances. 0.004 to a dimension with an equal bilateral tol re) 
chart is entered from the top at the plus ind erance - 
Lhe inilate1 il and zero tolerance pou ts SOLUTION: from plus 0.007 follow the diagonal a 
nal lines are followed from the correct pall to its intersection with the diagonal from minus o 
nts until they cross. Vertically below this 0.004. The value 0.0015 is added to the basic di a 
of intersection is a value that must be added mension. The key letter, L, indicates an equal bi 
subtracted tron the bast dimension so it car lateral tolerance of 0.0055. The new dimension Is 
in equal bilateral tolerance and _ still retain 0015 0.0055 
tial limits Horizontally opposite the inter 
poms: 36 3 key letter. From the tables of *Senior member ASTE Springfield Chapter. 
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Graphical Determination of Blank Diameter: 


For Drawn Cylindrical Shells 


{ } { ( 1yW= ( is i ippl i 
i h s i I i liad a it l the 
! nel ] s il the s Is hav le! 
| ula for the blank neter 
\ 
' ) B 
" i lips I these physi il dimensions ire 
\W in Fig : 
With the same maditions, blank diameters 


determined graphically to the same degree of 
uracy \ perpendicular is erected on a horizon 
tal base line, / 2. The height of the shell is 
irked off on the perpendicular. With h 1 /2d 
| | 


is a radius and the top of the measured perpend 


cu 
ir as the center, an are is scribed to cut the bas¢e 
ne in two places lhe distance between the tw 
irks equals the diameter of the blank that would 


required lo produce the shell. For Maximum 


wcuracy, the drawing should be full size. and 


Fig. 1. Comparison of shell dimensions to blank 


dimension. 


for small shells sh ruld Ine large! tha lull s 
That this graphic il method is correct can 
easily proved Since the area of the blank 
qual the area of the shell. Fig. 1. ther 
+) 
} 
i) 
} \ 
by ij yg 2 { i a ~ lt! ust qi 
1/2 if the method is correct, so that 
\ 
he , 
Since r and / ire legs ot a right triangie. the 


sum of their squares must equal the square of tl 
hypotenuse. Since all values are thus related co 
rectly. A | /2d is the correct radius for the grapl 


| 
ical construction 


Fig. 2. Method of determining blank diameter by 
graphical construction. 
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ASTE Announces 1954 Education Awards 


W aindle 


President Writes Magazine Article 


Coming Meetings 
New Appointment to Standards Committee 
News Contest Winners 
Available 


Wanted 


Announced 
Positions 


Positions 


Long Beach 99 Rockford 
Long Island 96 
Los Alamos 99 Saginaw Valles 
Los Angele- 98 St. Louis 

Salt Lake Citys 
Mid Hudson 104 Sai Shien 
nena 104 Santa Clara Valles 
Nashville gg South Bend 
— 99 Springfield, Ohio 
New Orleans 104 Springfield, Mase. 
Niagra District 104 
North Texas 100 senate 
Northern Massachusetts lol Pri-Cities 

Puscon 
Peoria 102 Twin States 
Peterborough 104 
Philadelphia 92 Lniversity of Michigan 
Piedmont 102 (Student Chapter) 
Pittsburgh 99 Wichita 
Portland, Me _ Williamsport 
Richmond 96. 103 Worcester 
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22nd Annual Meeting 








Tooling and Production Conferences 
to Reveal Modern Practices 


| y honors with 450 exhibits as 
ction at ASTE’s Industrial 
x position ind Annual Meeting in 


26-30 will be 


‘ ‘ la schedule ot technical pro 


P idelphia next April 


ral \n entire day has been desig 
phasize ¢ ich ot the follow 
ib cts plant management 


itting and grinding, pre 


ision control, forming and assembly 


lectures presented by 
() itstanding speakers, daily panel 
Ww lI provide impte Oppor 
for ASTE audiences to receive 
fleet, will be expert consulting 

nsel 
During these conferences 35 men rep 
entit ichine and tool manuta 
lant operating management 
i government agencies wherever con 
will share their wide and varied 
K perience With this balance of view 
each panel, ASTE members 
d ot getting specif nswers 
ind production 


their i! iwturil 


tne most pressing prob 
the day may receive highest 

tv. the Society is urging me mbers 

ill queries by April 1, so that 

ich one may be referred well in ad 


ince ot the Annual Meeting to the 


expert best qualified to answer it. Ques 
fro the floor during the conter 


neces will be inswered only t time 


Awards of 15 Tool Engineers Hand 
s, three for each of the five panels. 


ie tor the most interesting 


will De ma 


ind timely questions Discussion speak 


ers wil ict as judges All questions 
should be sent to ASTE National Head 
quarters, 10700 Puritan Ave., Detroit 


Production Planning 


At the panel discussion scheduled for 
April 26, “Production Planning and 
Control” will be covered by experts in 


99 








he areas inagement, planning and 
yperations ey will answer questions 
on. the 1esigi ind use Of operations 
process sheets, flow charts, operators 
nstruction sheets machine loading 





Kitzman Murphy 


Perris Tann 


Verkler Weaver 


schedules, and scheduling. routing. and 
dispatching operations and paper work 
in large or small plants with high o1 
low production. Participating will be 
the following men 

Emil Kitzman is now general super- 
intendent of the newly-built Colmar, 
Pa.., plant of the Link Belt Co. He was 
previously superintendent of the ma- 








By Nancy L. Morgan 


plant and ene Ssuperinte 

companys Dallas plant 
supervised the etting | 
nents directly responsible to t 
facturing divisior 


Herbert Murphy is head of 


ning de partment of Grumi 


Engineering Cor] Bethpag: 
Island. N.Y He oined the con 
1940 as a purchasing igent an 
lowing year organized the plant 
pa ent Pre ! = ne was 

cian and inalvst for 12 vears to 


Street firm 


Norris M. Perris, a leadi 


ing engzinee! iS Senior part! 
hrm ot Stevenson, Jordan & H 
Inc.. New York, N.Y. He is a 

, 
cal engineering graduate ot Case 


tute of rechnology ind holds 
degree in economics trom the | 
sitv of Pennsvlvania. Formerly 
ber of the board of directors 
president of the Association of Co 
e Management Engineers. Mr. | 


has had more than 35 years expe 


in 


in the industrial engineering fiel 
has written several irticles for 
Toot ENGINEER and other leadir 


dustrial magazines 


Walter L. Tann is chief ind 
planning engineer at the Bure 
Ordnance, Department of the N 
Washington. D. ¢ He received his 
cation at the Engineering Schor 
Special \pprentices conducted 
American Locomotive Co A li 
protessional engineer. he has w 
and lectured extensively on prod 
control and is co-author of the text 
Production Control and an edit 
Production Handbook. During W 
War II he was on active duty 
captain in the United States Naval 
serve and served at the U. S. Naval | 
Factory and as officer-in-charge at 
Plant Facilities Branch of the Bure 
Ordnance 
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issistant man- 


es E. Verkler is 





ifacturing at the Peoria 

f Caterpillat Practor Co. He 

n 1936 atter attending 

versitv Peoria and 

throug he positions of 

Q eral to I supe! ntend 
tion manage 


Weaver is manager of manu 
1 eng eering at Westing 
t Corp.. Springfield, Mass 


with Westinghouse. 
ed in many capacities He 
of equipment and di- 
control ind during 
\ al ll he managed two ordnance 


Author 


industri il 


of several arti les pub 
magazines, Mr 


president i 


= ilso bee! vice l 


{ fori t 


AWNULaACLUTINE it Baldwin 


lton Locomotive Corp 


fooling for Automatics 


ne panel on “Tooling lo! 


meets on 


April 27, con 


speakers W l| discuss problems 


wer specihe questions on pro 

ooling for screw machines, tur 

} SI le and multiple spindle 
ties The following men will 

| John L. Anderson is chief tool esti 
t Gisholt Machine Co., Madison 

When he oined Gisholt at the 

ere were no formalized ap 


—_—_— 


Anderson 








} 
; 
) ve a 
Brozek Kettler 
e trainin programs, but he 
| t several years working in all of 
: irious departments. He left the 
nstration and service department 
- 441 to begin work with engineering 
ting and became chief tool esti- 
in 1950 


John S. Brozek is superintendent of 
fooling and Maintenance Division. 
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MeArthur Olson 





Prohaska Spence 


Sargent & Co New Haven, Conn \ 


mechani al engineering graduate ot 
McKinley-Roosevelt Graduate College 
he has a diversified background in pro 


duction engineerit ind manutacturing 


tooling in arms and ammunition 


cs, builders’ hard 


ane 


components, ¢ le 


ware and tools He is a lecturer on de 
sign problems ind author of an article 
\pproa h to Die 


ENGINEER 


on “(Correct Design 


in THe Too! 


E. L. Kettler is manager of sub 
contracting at Potter & 
Pawtucket. R. | subsidiary of Pratt 
& Whitney Division, Niles Bement Pond 


Co. He was previously assistant to the 


Johnston Co 


vice preside nt in charge of manutactur 
ing at Clavten & Lambert Mig Lo 
Louisville. Ky engineer 


with Hartford Empire Co. in Connecti 


development 


i tool maker and service engi 
neer at the Pratt & Whitney Division at 
West Hartford. A graduate of the Uni 


a degree in 


cut, and 


versity of Connecticut with 
engineering. Mr. Kettler is a registered 


profession il engineer 

F. J. McArthur is chief tool engineer 
at Jones & Lamson Machine Co.. 
field. Vt. He has spent nearly 20 vears 


Spring 


with the company. 10 of them in his 


present position He joined the firm as 


i tool engineer. was made general fore 
man in 1937. and named chief tool 
engineer in 1943. A past chairman olf 


hapter, he received his 
experience at Kingsbury Ma 
chine Tool Co., Keene, N. H 

T. H. Olson is chief tool engineer at 
the Materials Handling Division of Yale 
& Town Mfg. Co Philadelphia, Pa \ 


oraduate of | 


the Twin States « 


eal lier 


his tool engineering experience also in 


cludes positions as chief tool designer 
ind chief tool engineer at the Brill Mo 
tor Co. in Philadelphia 


ennsvlivania State College. 





John Prohaska is vice president and 
general sales manager of the Cleveland 
Automatic Machine Co., Cincinnati, O 
After serving his apprenticeship with 
the Peerless Motor Car Co. in Cleve 
land, he joined his present company as 
In the 
advanced through positions of tool room 


a tool maker. next 28 years he 
foreman, assistant superintendent, dis 


trict sales manager and sales manage 


Willard Spence is sales director in 
charge of machine 
Brown & Mig. Co 
Providence, R. I. After attending Rhode 
Island State College, he 
1926 as an 


automatic screw 


sales at Sharpe 
joined =the 
company in apprentice 
draftsman and was later assigned to the 
engineering department. In 1934 he be 
came associated with the patent depart 
ment, was put in charge of that depart 
ment in 1939, and was later appointed 
head of the automatic screw machine 
tool department. He is author of the 
section on single-spindle automatic 
screw machines in the Tool Engineers 


Handbook 


Improved Milling Practice 


\ group of internationally known 
specialists will set their own agenda for 
the “Clinic on Improved Milling Prac 
April 28 


will discuss questions on equip 


tice,” the panel scheduled for 
They 
ment, tooling, and operational phases 
lace, contour, 


of milling—peripheral, 


jig, pantographic, ete. Taking part in 
this conference will be the following 


men 


W. A. Coe is sales and field engineer 
with Neleo Tool Co., Inc., Manchester, 
Conn. He was formerly service engineer 
with the Carboloy Co., Detroit, Mich 
During World War Il he worked on all 
types of machine tool equipment at the 
Navy Yard, Portsmouth, N.H He also 
received valuable experience at the 
American Iron and Machine Works Co 
Oklahoma City, Okla 





consultant of 


Jesse Daugherty is 
Hypro products at Giddings & Lewis 
Machine Tool Co., Fond du Lac, Wis.. 
where he developed the spec ial planer 
type miller for the aircraft industry now 
known as the Hypro Aircraft Skin 
Miller. A graduate of Ohio Mechanics 


(Continued on next page 
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Frommelt 


Daugherty 





Kaiser Krabacher 





Roubik Viekers 


Horace Frommelt is stall consultant 
it Detroit Milling Cutter Co.. Detroit 
Mich. His broad engineering experi 
ie id ind 
lirector of the Milling Div Kenna 


metal, Inc Latrobe Pa seven vears 


! 
nee includes two years as 


is director of research at Kearney and 
lrecker Corp.. Milwaukee, Wis te 
vears as professor and head of the 
mechanical engineering department il 
Marquette University in Milwaukee 
ind seven years as assistant works man 
iger at the Falk Corp Milwaukee 


Karl B. Kaiser is assistant to the vice 
president in charge of engineering at 
Ingersoll Milling Machine Co.. Rock- 
ford, Ill., where he is responsible for 


development and_ research, patents, 
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itter engineering, and Customer service 
engineering. He joined Ingersoll 
1937 after receiving his mechanical en 
gineering degree from the University otf 


Mi hig il 


E. J. Krabacher is senior researc! 
engineer in charge of applied researc! 
etal cutting grinding at Cincinnat! 


on! L 
Machine Co... Cincinnati, O 


Milli 


He holds a mechanical engineering de 


ng 


gree from the University of Cincinnati 
ind during his undergraduate years was 
employed at Cincinnati Milling as a 
co-op student Author and co-author of 
several articles in the field otf metal 
cutting, he has spoken before numerous 


echnical society groups 


J. R. Roubik has been engaged it 
metal cutting research at the Kearney 
& Trecker Corp., Milwaukee, Wis., since 
1943 when he received his mechanical 
engineering degree trom Marquette 
University in Milwaukee. He has taker 
postgraduate work at the University of 
Wisconsin ind was i lecturer i 
mechanics at Marquette from 1946 to 
195] Mr. Roubik has written several 
irticles on metal cutting for the tech 


; 


nical and trade magazines 


T. G. Vickers has been master 
mechanic at Clark Equipment Co. at 
Jackson, Mich.. since 1946 when he 
joined the firm’s former Frost Gear and 
Forge Divisio He is now associated 
with the Transmission Division. A grad 
iate of General Motors institute at Flint 
Mich., he majored in industrial engi 
neering and was a co-op student at 
Cadillac Motor Car Co. Before joining 
the United States Naval Reserve in 
1943, his experience at Cadillac includ 
ed work in plant equipment and control, 


ind final car quality control 


Inspection Ways and Means 


Equipment, operation, and supervi 
sion are all represented in the panel of 
1uthorities taking part in the April 29 
conterence on “Inspection Ways and 
Means.” Problems in control of quality 
manual and automatic gaging. and non 
destructive testing will be covered by 


the following spe ake rs 
Philip G. Fishback is manufacturing 


\ccessories Div 
Thompson Products. Inc., Cleveland, O 


engineer atthe 


He was previously chief inspector and 
head of quality control and then pro 
duction at the White Sewing Machine 
Corp., and quality control engineer at 
Craflex, Inc Co-author of the cours« 
“Quality Control Through Precision 
Measurement” now being taught at the 
Rochester Institute of Technology. he 
has acted on various reviewing boards 
of technical texts and written a series 
of articles which have been published in 
THe Toor ENGINEER. 





Joseph Manuele is dir 


quarters quality control 
house Electric Corp. A 
Massachusetts Institute of 


further experience inspect 


paratus powell nductior 
network protectors, ind S\ 
In 1930 hie Was assigned to } 
quarters inspectiol othee a 


became director of quality « 


is a regula! contributor t 
ournals and has presented 
papers before ny protes “ 


retires €& 
Franklin Meyer, Jr., is 

heel with the Instr iment ( 

laft-Peirce Mig Co.. Woonso 


His past affiliations include 





{f tool and 


ind manufacture. Moore Prod ' 


Ss supervisor ¢ 


Philadelphia, Pa.: director of ' 
duction training. Philadelp ‘ 

han District: ind tool «de 

tool. die and gage maker at S 

Corp.. Oaks. Pa. He is : 

Drexel School of Technolog 5 


idditional work in mecha 


neering at the University of 


Vania. Author of several teel 
ticles, he has delivered lectu 
number of technical societies 
gineering groups 


i 


Fishback 








Manuele Mever 


F. B. Murphy is field manage 
Johnson Gage Co.. Bloomfield. | 
He was previously assistant to th 
inspector in charge of gaging at | 
ton Standard Div United A ‘ 
Corp., and in charge of gaging, me 
and all inspection engineering 
lems. He joined Hamilton in 194 


lowing his gradwation from the 
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Nicolas i> specto 





Murphy Polidor 





Stimson 


¢ S W ashington. 1.4 
perience includes 14 years 
1 due ik¢ with varie a 


Edward C. Polidor 
it. Optical 
N.Y 


| cts. | Rochester 

Engineers Specialties Di 

e ¢ is chielt eng 

mide t the \rmy re 

Vas a gned to the (rmy 
Dep tment during World 

d made chief of the Rochester 
Lage OS I He received 

I ndus la experience il 
Kodak Co.. Jones & Lamsor 


Co.. and Fellows Gear Shaper 
\| Polidor holds a bachelor of 

leocree engineering from Nor 
University. Northfield. Vt 


Glen H. Stimson is manager of sales 


engineer of the Gage Sales 
Greenheld lap ind Die Corp 
d. Mass Associated with the 
for the past 30 vears. he has 
resent position since 1940 
1 fis ce eering educatior 
is n niversity He ! is 
of lectures before tee 

etié 


orkholding Ways and Means 


“Workholding 
April 


Means” scheduled for 


uss 


rs will lise 
like 


ally 


the 


ind 


pneumati 


bruary, 1954 


hnxtures, 


nyarauly s ner Many groups and technical societies 
wise ictuated ec 1 Owing experts have heard his lectures 
, ne : 
will parti Philip Lindhuber is chief tool di 
Joseph J. Balciunas . F signer of the Spicer Mig Lo loledo 
neer at tl S ( ck ¢ ie 0) division of the Dana Corp. He 
Br tain ( ‘ g t ; ned the company 1929 is a tool 
) 
«. Vears ¥ j 
high school. Mr. |} = eal 
eve \ pp = uy f 
neering i hye 





pointed 
also taken eight ve if extens work 
at Connecti “ College and Hill 
ser Colles 
L. R. Burger sales manager for 
the Logansport Machine Co o 
gansport lL H road ndust! | ‘ 
: Balciunas 
hackKground ) ears ot practi i| 


experrence 


Ken Cole ef designer at tl 
N. A. Woodworth ¢ De t Mic 
epartment tH ly tl 





= ¥ vf ™ : a ae Karash 





Win a Handbook! 


Do you have problems you'd like Newton Rotchford 
solved by the 35 experts partici 

pating in ASTE’s panel confer rf ner and 940 was promoted to 
ences at the Annual Meeting m I present positio He was pre viously 
Philadelphia? Fifteen Tool Engi with the Toledo General Mfg. Co. A 
neers Handbooks, three for each re ered prote onal engineer, Mr 
of the five panels, will be award ndhuber has written technical articl 


| tion in industrial magazine 


W. 


ed for the most timely and inter 


ral tool 


| , 
’ 


hkee peste 


Newton is gens 
Inter 
Poug 


Robert 


mail nalvzer fot 


esting questions submitted before 
April | the 


today! 


national isiness 


. 3 
tool 


(et yours in 


Send them to: 
stant chet 


ASTE National Headquarters 
By ike Co 


10700 Puritan Ave ge ag eoietedl witty de 
Detroit 38. Mich. Glenn | Martin Co.. designing tool 
1 proce ing itin for the B-26 

In addition to much practical 

perience | educatio include 

( it the S e Unive ty Ex 

en ) School and O)s we os ite 


Col é 
Joseph He 


I. Karash has been w 

liance Ele & Engineering ‘| John E. Rotchford is vice president 
Clevelar () ears s¢ g 1 sales manager of Lodding Ine 

most | = Tr y ) Worcester, Mass. He joined the firm in 
ind | I engineering 950 and the tollowing vear was pro 
process eng v ety engineering oted to his present positior Special 
ind prod ent. He has w g in gy and hixture design tor the 
ten ; rious tool y 12 ea ne w formerl| general su 
eering 1 is author 1 dent t Cashin Co Boston 
hook A D lig Desig Mass 











The many rewards from employing ‘handicapped’ persons were discussed at a 
Long Island meeting by Henry Viscardi, standing, far left, president of Abilities, 
Inc. Shown with him are Chapter Chairman Arthur Cervenka, Frank Reiger and 
Frank Martindell, a member of the National Program Committee. 
Arthur Nierenburg and James Wadsworth. 


Seated are 


Long Island Members Invite Families 


to Visit Typical Business Meeting 


long Island 


ASTE members found out what goes on 


Families and friends of 


it a typical business meeting of the 
Long Island chapter when they attended 
the group's ladies’ 
December 14 


were on hand for the unusual program 


night program on 
More than 125 persons 


held in the main ballroom of the Gar 
den City Hotel 
Arthur Cervenka called 


to order and welcomed the 


(.hairman 
the meeting 
many guests and the featured speaker, 
Henry Viseardi, president of Abilities, 
Inc., West Hempstead, N. ¥ 

In prompt sequence Secretary John 
Hatter read the minutes of the previous 
meeting; Treasurer Max Stein gave a 
brief statement of the chapter's financial 


Membership 


William Lamberta announced that the 


picture ind Chairman 
roster now lists 531 members—a tre 
mendous advance made during the past 
53 months—and Program Chairman 
John Barnes announced the details of 
the ch ipte r’s next technical program. 
After the 
cluded, George Bennett, first vice chair- 
man, introduced Delegate Sheldon Mey- 


ers who weleomed the ladies in a well- 


business session was con 


received talk on the services of the 
\merican Society of Tool Engineers. 
He explained the many activities sup- 
ported on a national level by ASTE and 
outlined the variety of programs and 
functions of the Long Island chapter 

Four affiliate membership plaques 
were presented by Membership Chair 
man Lamberta Recipients were: Sid 
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Jacobson, representing Sid Tool Co 
Bernard Salvatore Mechaneers, In 
Wally Ebner, Long Island Machinery 
Sales Co.; and Max Stein 
Aviation Corp 

The guest speaker, Mr. Viscardi, is 


known to thousands of 


Republic 


Americans as 
the leader of the nation’s so-called “han 

Author of the book 
his articles have ap 
“American Mag 


azine,” “Reader’s Digest.” and several 


dic apped” pe rsons 
{ Van's Stature, 


peared in “Collier’s.” 


industrial publications 

“Production from the Slag Pile of 
Human Resources” was the startling 
topic chosen for his talk. He knows it 
well. Born without legs. this courageous 
man worked his way through Fordham 
University and St. John’s Law School. 
went through Army basic training at 
Fort Dix as a Red Cross field represen- 
tative and worked at Walter Reed Hos 
pital during World War II. 

Today. as president of Abilities. Inc.. 
disabled 


persons, and proves that his company 


he employs only physically 
can compete with any other firm on the 
open market. But the biggest return of 
Abilities, Inc. is that it is proof that 73 
citizens who were tax burdens on relief 
rolls, in private charity or to their fam 
ilies, are now self-supporting and pro- 
ductive. 

Mr. Viscardi reported that his com 
pany has a phenomenally low rate of 
absenteeism, few accidents on the job 


and an extremely high production 
record Sara T Voxley 








Article Written by 
President Waindle 


In an article published 
issue of Mill and I ory 
tional President Roger F. W 
closed that 30 pet 
equipment in industry ts 
4 per cent of inspection 
obsolete. Discussing present 
tion and depreciation regul 
Waindle said that more than 
of the nation’s production 
is outdated or worn out 

His message was the lead 
the December issue of the 


public ation 





Correction 


Nils Hoglund Addresses 
Richmond ASTE Chapter 


Through a regrettable error 
cle reporting the lecture of N 
lund at a meeting of the R 
Ind., chapter, published in the De 
her Toot ENGINEER, gave the 
spelling of Mr. Hoglund’s nam 
Hoglur 








name of his company 
neering & Manufacturir 
irticle should have read as fol 


More thar | 


Richmond. Ind 





> 

bers of the Richmond chapter met | i 

the Leland Hotel on October | _ 

iddress given by Nils Hoglund of H , 

lund Engineering & Manufacturing ( | 

Inc., Berkeley Heights N 

facturers of contour and prone 

ing equipment F. I 
Coll 
ita 
Chu 
aud 
left. 
the 
Cha 

} sho 


Nils Hoglund 


‘Toolroom Col 


His subject 
Grinding Now a Production Re 
embraced the methods and _ hist 
profile grinding. It was approp 
illustrated by blackboard sketche 
Mr } 


lund’s discussion was displayed 


Considerable interest in 


the formal part of the program a1 


while the lively question and a 


period was in sessior 
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yy 


ft t Grows in 
ng Sub-Chapter 


Idaho—Several officers of 
ke City ASTE chapter met 
91 with interested engi- 


Pocatello to stimulate inter- 
in afhliate chapter of 
ke City group 

the session 
Salt 
1irman and member of the 
ial Education 


member of 


Ose present tor 
Frederick Preator, 


Committee; 
the Na 
By-Laws 
Salt Lake City 
Lilli 
Per- 


seagel 


tit and (lom- 
k Woodhead 
irman: Prof. A. Re 


no State College: is N. 


ition 





ction planner, Naval Ord 
and Mr Houts, United 
. \ " (, } ictory. 


iirman for the meeting was 
1 of the Salt Lake City chap 


Reid ] Rice 





F. Ernest, president of Holderman & 
Collet Co., Elkhart, Indiana, presented 


a talk entitled “Internal and External 
to the Fort Wayne chapter 
audience of 70 on December 9. 


Chucking” 
From 
left. Donald D. Welbaum, chairman of 
the chapter and Mr. Ernest. Editorial 
Richard the 
showing of a movie on apprenticeships 


Chairman Spaw reports 


ilso at the meeting. 


Ltah Engineering Council 
Elects New Officers 


chief 


Eimco Corp.. was 


C. Seager. production 


gineer, The 


president of the Utah Engineer- 


incil at a meeting held Decem- 
it the Congress Hotel in Salt 

City 

Seager, who represents ASTE on 

uuncil, and is also a member of 


ional Constitution and By-Laws 
ttee, succeeds Milton T. Wilson. 


engineer, United States Geo- 
Survey. Other officers named 
re Bates, vice president; Paul 


and Robert Sanks. 


secretary: 


1954 


ruary. 





George L. Boehm 


Industrial Uses of Wax 
Reviewed at St. Louis 


st Louis some 54 members ind 


guests turned out for the December 3 


Hotel to hear 


sales engineer 


DeSoto 


meeting at the 
George L. Boehm, chief 
Industrial 
Johnson & Son, hi 
Boehm’s topic was “Metalworking with 
Wax—Production History 

He described the practical use of wax 
drawing and worki 
omparatively new 
During s talk Mr. Boehm 
attributed the success of cutting 


to the fact that the wax particles. only 


> } 
| roducts 


Department, S. ¢ 


Racine, Wis. Mr 


in cutting, 


metals which is a 


pr ocess 


wax 1n 


? 
1/500 micron in size re in a,.constant 
state of turbulence in the fluid mediun 
and they have a tremendous « par 
for absorbing heat thereby taking it 
awav from the work. the tool and the 


chip E. Graser, J1 


‘rywy ‘ 
ASTI 
4 & 4 


News Contest 


Long Island and 


Lima Take Top Honors 


Winners of 


contest tor 


Tue Toor 
outstanding chapter 
coverage 
Petz, chairman o 
National Editorial Committee 

Mrs. Sara T. Moxley 


man of the Long 


by Joseph | 


Island ch ipter 


mitted the best and most complete 


erage over a three-month 
Donald Cox, chairman of Lima cha 
editorial committee, contributed th 
ndividual 
kor thei 
ASTE el ipter activities both w 
of the Tool Eng 


their 


ippropl 


news fre port 


superior ¢ florts in 


ll rece Ve 
Handbook, with 
ind 


copies 


Inst 


plaque - 
Members ot the 


Committe 


National Ed 
who judged the ( 
entries decided to 


April 28 
the Annual Meeting and to pay t 


award. the ~ 


penses of each winner to and from 
delphia 
Overwhelming response to the ¢ 
1 total of 207 


the 


reports were ré 


during three-month period 
the task of selecting winners ext 
difheult. Ten honorable 


qui klv established 


Space limitations for this last 


mention 


were 


news, written just at press time 


it necessary to postpone 
of these special award winners ul 
March issue of the mag 


iZile 


editorial « 


pe riod 


ENGINEER $ 


news 


were announced on January 11 


{ the 


h ill 
sub 
coy 
and 

pte I 

e best 


covering 


ner 
‘ 


ribed 


itoria 
ontest 


| ide 


at the Membership Banquet of 


he ex 


Phila 


ontest 

ceived 
mace 
remely 


iW irds 


minute 


make 


innouncement 


til the 


Announces 1954 Edueation Awards 


for Outstanding Engineering Students 


As part of its program to help allevi 
ate the critical engineering shortage 
which faces production men_ today 
ASTE has announced for the fourth 


consecutive veal the 


International Education 


1954. The awards will total 


deserving engineering students and be 
come effective at the beginning of fall 
term this year 

Ten awards of $700 each will go t 


nine students in recognized U. S. uni 


versities and one Canadian student, whe 


meet the standards set up by men 
of the National Education 


who will act as judges 


(_Lommiuttee 


In order to be 
t / 


‘ 


an award, the student's « 


must include those 


continuation of its 
Awards for 


$7000 for 


| 
pers 


considered € ligible tor 
yurse of studies 


that prepare him for 


future work in tool and produc tion eng! 


neering. He must also be a thi 


student in a four-year curricu 


third or fourth-year student in 


dergraduate five-vear curriculun 


l or 
senior who will continue graduate work 
in the following fifth year He mus 
ilso be a full-time student 

Although the grants will be made on 


in annual award basis, the 


maintain satisfactory grades to receive 
the balance of the award 

A deadline. March 31, has been se 
for submitting applications. Along wit 
the application, the student will be re 
quired to submit preferred reference 
of faculty idvisors or counselors to 
evidence the individual's enuine inter 


st and aptitude in his chosen f 


rd-yeal 
lum 


ii un 


student must 


ield 


Q7 











Among the 320 members and guests who were present for 
the Los Angeles party were, from left: Mrs. William Hughes, 
Oliver J. Smith, Mrs. Charles C. Scheurer, Carl E. Almquist, 
Mr. Scheurer, Mrs. Almquist, Mr. Hughes and Mrs. Smith. 
The event was held at the Deauville Beach Club on Decem- Ben Hazewinkel. 
ber Ll. In the right hand photo are pictured national and 





When Santa Clara Valley staged its 
second annual Christmas dinner-dance. 
Mr. and Mrs. William Vossbrink were 
given a food mixer, one of the many 
More than 
70 members and their wives attended 


prizes awarded at the party. 


the event. Glenn Herreman 





At the Christmas program held by the 
Fox River Valley chapter, Charles A. 
Olson, left, was presented with a chap- 
ter life membership by Chairman Phil 
Shaner. Nearly 170 members and their 
wives witnessed the ceremony held at 
the Baker Hotel in St. Charles. Dinner 
and dancing rounded out the program. 

—W. C. Perkins 
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chapter officers who were present: Paul Lenk, secretan 
Frank Bale, treasurer; Paul Slater. second vice chairma, 
Ralph Chrissie, member of the National Program Commit, 
and contributor of these pictures; Carl Almquist, chairm, 
national director; and Wayne Fy 
national assistant secretary-treasurer. 


Parties Highlight Chapter Agendas 


ow] 7] 


During the Christmas Holidays 


Christmas parties proved to be successful substitutes for December t 


meetings for a number of ASTE chapters. 


The holidays also provided the 


occasion for many groups to invite ASTE wives to participate in a chapter prog: 


In Dayton more than 100 couples 
enjoyed the dinner dance held at Miami 
Valley Country Club, according to W. J. 
Killinger. 


Boll and his committee made all ar- 


Entertainment Chairman Vi 


rangements. Music was furnished by 
the Saum Brothers orchestra. 

Albuquerque members held thei 
ladies’ night at Leonard’s Restaurant. 
Gifts of jewelry were given to the guests 
of the chapter. The program was pre- 
sented by Joseph Toulouse who gave an 
illustrated talk on the history of the 
Southwest, reports Herbert E. Anderson. 

The Crystal Ballroom of the Hotel 
Jamestown, Jamestown, N. Y., was the 
setting for the first annual dinner dance 
of the Chautauqua-Warren chapter. 
writes Laurence R. Green. Chairman 
Robert 5. W ilson welcomed a crowd ot 
more than 140 members and guests. 
Party arrangements were made by Rich 
ard Misener and his committee: Gordon 
Carlson, Leslie Beau Jean. Norman 
Walter, Paul Anderson, Herbert Cave. 
Lindsley Brown and Mr. Wilson. 

Philadelphia’s annual party has al- 
ways operated on the “no guests” prin- 
ciple, reports Jack Schroth, and the 
1953 event was no exception. A total of 
1460 members gathered at the Broad 
wood Hotel for dinner and a program of 
entertainment 


One of the favorite meeting s| 
the Saginaw Valley chapter, Z¢ 
Hotel in Frankenmuth, was chose 
their party. Professional entertainm 
awarding of prizes and the renow 
chicken dinners attracted an attenda 
of 391 members and guests, accor 
to Kent B. Arnold. 

Rockford chapter celebrated the 
days at Forest Hills Country Club wit 
a ladies’ night program. About 
couples were on hand for dinner 
dancing. Music was provided by tl 
Benny Sharp trio and entertainmet 
was furnished by Tom Martin, writes 


Kenneth Hull. 


Indianapolis Program 


Indianapolis members and _ the 
guests gathered at the Sahara ( 
for their dinner dance, according 
M. B. Rosenbarger. Chairman Joe Ps 
introduced all officers and committ 
an audience of more than 200 pe 
Corsages were provided by Sta 
Die Supply Co., and the reception wa: 
sponsored by Danly Machine Spe« 
Co. 

\ program of dancing, dinner. 
winning and entertainment greete 


(Continued on next page 
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Long 





ests who attended 


. s party Ear lenpound 
| event was held at the 
\ - Hall. Dick Boltz and his 


| shed the music 
‘ 


Country Club was the loca- 





i ' ittsburgh chapter s annual 
ing to a report by E. L. 
, Dinner was served buffet 
4 e the dancing program got 
; Program Chairman Edward 

| ind his committees were in antes ; 


rangements. 9 . 
Worcester’s annual holiday party was attended by more than 200 chapter mem- 


s ASTE members and thei bers and their guests. The program included a reception, dinner, entertainment 


their holiday program at and dancing. Vie Ericson was master of ceremonies. Seated at the head table 
Restaurant \ reception were: Treasurer A. E. Peterson and Mrs. Peterson: Second Vice Chairman Adam 
ie steak dinner and a pro- Kosciusco and Mrs. Kosciusco; First Vice Chairman Louis J. Furman and Mrs. 
rtainment rounded out the Furman; Chairman and John E. Rotchford and Mrs. Rotchford: Secretary L 
’ e tie ince ST Mell Irving England and Miss Mary Claney; and Don Eaton (whe was in charge of 
{ arrangements for the party) and Mrs. Eaton. 14. H. Shairman 
\lamos nearly 95 members 


wives enjoyed dinner and 


the Civie Club Chapter a talk on “Modern Machining Methods Program Chairman W. E. | pley and his 
: was confined to choosing the made by H. E. Neal of the Bullard Co committee were in charge of arrange 
¢ committee and the adminis- About 135 members attended the meet ments 
= sath of office to Treasurer ing which also featured a Christmas At the Denver Christmas party LO 
Kee and First Vice Chairman tree, gifts for eight past chairmen, and members and their guests met for a 
Steeg. who reported the event a social session, reports A. McKinney program which included the showing 
Rice ot several entertaining films reports 
Long teach Party ASTI National Director Richard lames M Johnson 
Beach chapter's innual Christ- Smith was guest of honor at the annual Close to 90 members and guests of 
dance was staged in the party held by the New Haven chaptet the Salt Lake City chapter he Iped 
Room of the Wilton Hotel. A at the New Haven Country Club. His make the group’s fourth annual Christ 
2900 members and guests at- brief talk on tool engineering. a recep mas party a real success.: Credit: must 
Prizes were awarded and an tion sponsored by Crucible Steel Co be given also to the committee who 
embership plaque was award dinner and dancing made up the holiday planned all arrangements—Mrs. Leslie 
ie Bay City Bearing Co., reports event, according to Silas W. Becroft Seager, Bill Taylor and Dan Probert 
Smith About 140 persons attended Reid | Rice reports Prizes were 
s Country Club was the site ; ‘ iwarded and dinner and dancing made 
Neshellie nasty, seve J. &. Wil Lima Dinner Dance up the rest of the program 
About 70 members and guests Lima’s dinner dance was held at the 
the holiday program of dinnet Royal Pine Room and drew a _ large 
ng attendance. write Donald Cox. Corsages News and photographs of other chap 
to members couldn't quite for- were given to the ladies and prizes were ter parties held at Christmas time will 
r technical program in Decem- awarded during the evening. Entertain be published in the March issue of Tut 
they held a party before hearing ment filled out the enjoyable evening Poot ENGINEER magazine 





* es ce 


shamton chapter officers (standing) are pictured at the address was given by Chairman Howard D. Bertholf. New 
ial dinner dance held during the Christmas holiday at members were introduced by Harry Strauss. Jr... chairman 
Vestal American Legion. More than 60 couples were of the membership committee. An automatic electric coffee 
rtained at the event. After dinner a short welcoming maker was presented to Mrs. William Loesch.—©. L. King 
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New Appointment 


C. L. Fanning Named 
to Standards Committee 


George F. Bryan. chairman of the Na 

il Standards Committee of ASTE, 

ad the ippointment ot a 

ber to his committee He Is 

( | Fanning, assistant chairman of 

Machine and Wood Shops at Gen 
Voto Institute. Flint, Mich 





~~ (. L. Fanning 
: 


\ past chairman of the Saginaw Val 
chapter, Mr. Fanning has held all 
ected othees in the chapter, including 
epresentative it two sessions of the 
House of Delegates, and served as chair 
il ot the education committee for 


Associated with General Motors Insti 


tute tor the past 25 vears, he is also 
ipervisor of the carbide tool training 
program which has been established in 


iny GM plants and has been institute 
ipervisor of numerous filth-year proj 
ct students when their projects were 
the field of tooling or related sub 
ects He is a graduate of the Reo 
Machinists Apprenticeship course and 
f the Tri-State College of Engineering 


if Angola Ind 


j 








Pictured at Wichita’s December meeting these ASTE officers and Carbol: 


Pe 
\) 





' 


re pre 


sentatives: J. D. Kennedy, Chairman A. A. Reddy, Grant Morrison, L. L. DeCos., 
Program Chairman E, F. Baker, and First Vice Chairman E, F. Baker. 


Cemented Carbides Topic 
at Wichita Program 


Wichita—L. L. De Coster, manager 
of the midwestern district of Carboloy 
Dept General Electric Co., was the 
technical speaker at a meeting of the 
Wichita chapter held December 9. Us- 
ing slides to illustrate his talk on “New 
Developments in Cemented Carbides,.” 
he discussed the advantages of using the 
hardest known substance made by man. 

He covered physical properties of 
cemented carbides, deep hole trepan 
ning, drilling of cast iron, high temper- 
ature alloy machining, high-speed ma- 
chining, and cemented chromium car- 
bide. “Almost any machining problem 
can be solved by using tungsten, chrom- 
ium and titanium carbides,” he said. 


John G. Temple 





Smiles indicate that a successful technical session has just been completed at 
Springfield, Mass. Shown are: Peter F. Scott, first vice chairman; C. B. Schaefer, 
director of sales, Abbott Ball Co., Hartford, Conn.; R. J. Hamm, experimental 
engineer, American Optical Co., Southbridge, Mass.; W. B. Sanders, vice president 
and technical director, Mosher Co., Chicopee, Mass.; and Robert M. Dickson, 


chairman of the Springfield chapter. 
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Positions Wanted 


Lim: 
SALES REPRESENTATIVE—with 15 ' 
years’ experience in automotive and Prog 
aircraft companies desires position in 
Detroit area. Experience includes air py 
craft tools of all types, precision and 
assembly tools. Have also handled a 
phases of tool designing, product de 
signing, processing and manufacture 
in this field. In the automotive field 
my experience has been tool designing 
dies, estimating, machine parts, and 
stampings. For complete resume, write 
to Box 090, The Tool Engineer, 10700 
Puritan Ave., Detroit 38, Mich 


NORTHERN CALIFORNIA REPRE , opr 
SENTATION—Can provide intensive | Visi 
capable coverage on tooling, inspection 

machinery. New organization headed 

by successful sales engineer with ex ‘ 
ceptional technical and sales exper 

ence. Well acquainted with distribu 

tors and consumers. Please write Box 

212, The Tool Engineer, 10700 Puritan 

Ave., Detroit 38, Mich. - 








North Texas Meeting Deals 
with Uses of Wax 

Some 75 members and guests 
tended the last meeting of 1953 fo: 
North Texas chapter at Amon ( 
International Airport on December Ny 
The technical session, after dinner, co | 
sisted of a talk by George L. Bor . 
chief sales engineer, S. C. Johns 
Son, Inc., Racine, Wis. 

“Metalworking Techniques” wa 
topic Mr. Boehm chose for his talk. He | 
helped the members to explore the 
of wax in the art for forming and 
chining metals, embracing the types 
sources of the raw wax products 
the processes of refinement. Slid 
color helped to illustrate the proce 


°—F, Paul Sin 
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Pe id Reviews 
Vi ie Knives 
Mi The Columbia Hotel 


of the December 11 meet- 


| Yortland cl ipter It was 


rking with the State Dire 


ss session that the 


il Training is progress 


tdwards. ol Simonds Saw 
Co., presented a talk on 
Knives in Industrv” at the 
ession. Mr. Edwards showed 


ind discussed cutting wood 





ethods in the paper indus 
so showed the type of knife 
itting plywood 
sts at the meeting were 
son. principal, Vocational 
South Portland, Me 


Henry ¢ 


and two 


Hagman 


lima Member Presents 
Program at University 


WVaener. chairman of the Lima 
ofessional engineering com 


program covering 


in Single-Point Tool Metal 


x’ on December 10. The presen- 
| was made at Ohio Northern Uni 
he Mechanical Engineers 
j tort listeners Donald Cox 


Springfield Chapter 
| Visits Machine Tool Co. 


. ofield. O The Springfield Ma 
| Co was host to 65 ASTI 


nd guests at the December 8 

gy. Chapter Chairman R. C. Mon 
ce president of the firm, pre 
the meeting and also delivered 
His top. 
Aspects of Tracer Controlled 


was “The 


iddaress 


exhibited several 


his talk. he 


including a specially designed 


; 


irn shotgun barrels 


Nondestructive Testing 
lopie at Monthly Meeting 


Mass.—Some 176 members and 
of the Northern Massachusetts 
met at Lithuanian Hall on De- 
technical 


15 for dinner and 


he main speaker for the eve- 


is Francis G. Tatnall, manager 
sting research, Baldwin-Lima- 
He chose “New Devel- 
ts in Nondestructive Testing” as 


Leslie H. Laughton 


mn ( orp 


1954 


“ulary, 








William Keller 


San Diego Members 


Hear Talk on Taconite 
San Diego—Wil m Keller. editoria 
chairman tor the San Diego ASTE chap 


te! dropped his role ‘held editor 
for THe Toor En Rk to take over 
that of the technical speake it the 
December 8 meeting of his chapter. Hi 


neers Chart 


spoke on the subject | ny 


the Future in Taconite Mining Phe 
dinner session was held its the kK] 
Morocco ( ate 

Members elected 1 nominating co 
mittee to select the slate of otheers tor 
the chapters ani ectiol Futu 
programs were also discussed. Ente 
tainment was provided Miss Barbara 
Richards, a professional dancer in Sat 


Diego. 


In his talk Mi Keller discussed pro 


essing methods o developed DY 
engineers tor reme ng iron ore tron 
taconite and the econo r tactors 4 


volved in these p 


Greater Lancaster 
Holds Ladies’ Night 
Lancaster The Brunswick Hotel 


of Ladies’ Night 


r hapte r on 


Ballroom was the scene 
for the Greater Lancaster 
December 1. Dinner and music by the 
“Stevadors” from Stevens Trade School 
was followed by short business ses 
committee 


sion in which a neminating 


was chosen for the oming elections 
[he committee will consist of J. H. Res 
ser. chairman, assisted by Kenneth 
Burnhart and George Gallagher. | 
Louis P. Shannon. eastern district 
manager. the E. I. DuPont de Nemours 
Co.. Wilmington 

speaker Mr 
American 


! 
developn ents 


Delaware was the 


guest Shannon related 


the story of progress by ex 


hibiting resulting from 
chemical research. He also showed a 
technicolor film. “The DuPont Story.’ 


(6 or Ze Gallaghe 





Boeing Airplane Co. Pro- 
motes Wichita Members 


Three promotions announced recently 
it Boeing Airplane Co., Wichita. Kan 
oncerned active members of the Wich 
ita ASTI Weaver was 
named assistant general superintendent 
Walter | 
pointed to succeed him as chief of tool 
engineering, and Harold ] 
named to succeed My 


chapter. Dave 


of tooling Burnham was ap 


Bales was 
Burnham as chief 
of tool design. The announcements were 
made by T. C. Pitts 
ind J \ 
tendent of tooling 

Mr. Weaver has 


or the past 14 vears 


factory manager, 


Kingston, general superin 


been with Boeing 
His first position 
was in Seattle in 1939 and subsequent 
issignments have taken him all over the 
United States 

\ssociated with aireraft engineering 


nd tooling since 1994 Mi 


third vice chairman of the 


Burnham is 
ASTE chap 
ter. Before joining Boeing in 1934. he 


ie lped to design thre 


plane which won 
the Thompson Trophy race in Cleveland 
n 1929 

Now serving as execulive vice presi 
lent of the Boeing Supervisors Club 
Mr. Bales has been with the company 
since 1941. He has held a number of 
ASTE posts with the 


ind has filled 


Wichita « hapter 
ill of the elective ofhces 


since joming the group as a charter 


ASTE Chapter Chairman 
Addresses NEMA Meeting 


Hartley W chairman of the 
(,reater New York chapter and indus 


trial advertising manager of The Neu 


Barclay 


bork Times, was one of the featured 
speakers at the annual meeting of the 
National Electrical Manufacturers As 
sociation held in November at Atlantic 
City N | 

Speaking on the topic “Your Future 
Is Greater Than You Think—But You 
Must Work for It” Mr 


the recent 


Bare lay ( ited 


report made by ASTE on 


ndustri il obsole SCeT sé 


Robert Wolff Promoted 


Arriving too late to be included in an 


irticle appearing in the January loo 
ENGINEER, announcement has been made 
ot the promotion ol Robert E. Wolff to 
marketing manager of the Tool and 
Machine Division at Illinois Tool Works 
Ir. Wolff, recently appointed to serve 
on ASTE’s National 


mittee, was formerly assistant market- 


Education Com- 


ing manager at the Chicago company’s 
Tool and Machine Division 














Students took charge of all program plans for Peoria’s 


Picetured here are: 
berry. 
Machine W is.: 


chairmen of Peoria chapter. 


Co., Madison, Robert 


Annual Student Night 
Held by Peoria Chapter 
Peoria All the 


> program on December 8% were 


irrangments for the 
evening 
made by Peoria’s student section. Some 
110 turned out for the 
Morton 


students chose 


event at the 

Hall The 
is their speaker Werner 
Balancing Machine 


Ameri in Legion 


|. Senger, manager 


Division, Gisholt Machine Co.. Madi 
son, Wis. Using slides to augment his 
talk, Mr. Senger spoke on “Dynami 


ind Static Balancing,” upon which he 
irticle appearing in the 
rs Handbook. 


Jeffries, a 


has written an 
Tool Engines 


( harles 


first edition 


four-year mae hine 


ipprentice at Caterpillar Tractor Co., 
charge of the program 
idded to the 

They are 
Dean Riggenbach, Don 


Thom is Max Farlane 


Russ Saurs 


had complete 
Four members 
Peori 


Alfred 


ald Livinston ind 


new were 


1 roster this month 


Bacon 


Carbide Tool Design 
Discussed at Piedmont 
Charlotte, N. C.—Piedmont’s last 
meeting of 1953 was held at the Elk’s 
Club on December 


and guests attended. 


14 and 58 members 


“Developments in 


Carbide Tool Design” was the topic of 
a talk given by Bennett Burgoon, Jr.. 
sales manager, Metalworking Division, 


Ke nnamet il In 
Mr. Burgoon first described the de- 


velopment of the various grades of car- 


. Latrobe, Pa 


bides, showing that all carbide cutting 


grades fall into three general classifica- 
crater resistant, edge 


tions wear re- 


sistant, and the intermediate crater and 
resistant. 


Kenname tal’s 


edge wear He also explained 
tool 


showing how their field engi- 


technique of weal 
analysis, 
neers use it for trouble-shooting. 


Henry H. Palmer 


102 


Charles Jeffries, student technical chairman; 
chairman of the student section; Werner lL. Senger, speaker from Gisholt 


Bayless 


Annual Student Night. 
Richard 


and Duane Brighton, both 


December Banquet 
Held at Hartford 


Hartford December 7th 
found guests 
Father, Son and Daughter 
City Club of Hartford. The program in 
talk by Robert M. Schultz. 
superintendent of recreation for the city 
of Bridgeport, Conn. His 

Youth,” 
ictivities in Western Germany. 
On December 1, Hartford chapter 
Society of Lu- 
Engineers at the Indian Hill 
Country Club in Newington. Conn. The 
highlight of the a talk by 
Dr. Eugene Merchant, assistant director 


Conn 
members and enjoying a 


Night at the 
cluded a 
subject 


was 


“Bavarian illustrated by slides 


ot vouth 
(American 


met with the 


brication 


evening was 


of research, Cincinnati Milling Ma- 
chine Co. “Measuring Tool Life by 
Radio-ACtive Isotopes” was the title ot 
his informative talk {. D. Proctor 





Atter- 


past 


Springfield Meeting 
Features Three Sp: 

Springfield, Mass.—On Dy 
members of the Springfield c| 


at the Student Rest 
dinner and 95 turned out fo; 


Prince 


ing technical session and 
meeting. 

The business session inely 
lection of a nominating con 


1954 election to consist of W rK 


ezek, William Buckley and | V 
cox. Mr. Buckley will serv: 
man of the committee. Wend 


gave an outline of Springfie] 
history which will be publis 
later date. 


Panel Members 


rhe technical portion of th 
featured talks by three speak: 
“Metal Finis 
Speakers were: \ 


president 


single subject 
Tumbling.” 
Sanders, vice and 
Mosher Co., Mass.: 4 
Schaefer, director of sales, Abbott | 
Co., Hartford, Conn.; and R. J. Ha 
experimental engineer, American Op 
cal Co.., 
Mass 


An interesting feature was t 


Chicopee, 


Division. Soutt 


Frame 


bition of a specially made w 

model tumbling machine with the d 
made of clear plastic so the action i 
could be studied. It 


the evening by the 


was donated 
American Bos 
Corp. through the efforts of on 
James Henry 


employees, product 


engineer. 


Guests Attending 


Special guests of the chapter du 
Minor Frost 
sales representative, Magnus Chen 
Co., Garwood, N. J.; Bernard H. ba 
Jr., president, and Alexander Simpso 
Burnis! 
Med Po 


foremal 


the evening were: 


Deburring & 
Mass.: 
briand, Frame Division 
Fryderyk R. Noga, 
speaker, Mr. 
Optical Co. 


treasurer, 
Corp., Danvers, 
assistant to 
from Ame 


M. Drenr 


Hamm, 


Robert 


Pictured at a recent meeting of the 
Springfield, Mass., chapter are thes 
program speakers. The main talk was 
delivered by Harlan W. Sewybolt, right. 
general foreman, Tool Div., Westing- 
house Electric Co. Others, left to right. 
are: Peter F. Scott, tool engineer. “ico 
Electric Co., and John T. Thomas. 
manager of production at Westing- 
house. 


The Tool Engineer 


ee 











show! 
engine 
man “ 


ind vin 


Fel 





























































































he South Bend meeting are: James W. Dopp, speaker and field service 


show! 
sere vith the LaPointe Machine Tool Co.; Hudson, Mass.; James Kemp, chair- 
tea South Bend chapter; Joseph P. Crosby, first vice president of ASTE, 
ad'< resident of LaPointe Machine Tool Co.; and John Yoder. 
Patent Attorney Addresses 
| Kansas City Chapter 
Positions Available Kansas City, Mo Members of the 


TOOL AND MACHINE DESIGNERS- 


f Cincinnati's largest permanent 
jesien firms has openings in their 
experienced machine 
and de 


wn ttice for 
juct and tool designers 
ta 

Recent engineering graduates or stu 
dents will also be given consideration 
These are permanent positions with a 
stable leader in the field 
We can offer top starting wages, mod 
rn working conditions, paid holidays 
vacations, and other benefits. Our 
policies assure varied experience and 
pportunities with a future 


substantial 


unusual 
New employees would be expected 

to settle on a permanent basis in Cin 
Please send resume to Cin 

nnati Designing, Inc., 8120 Blue Ash 


; cinnati 





Ay Cincinnati 36, Ohio 
j 
Chairman Discusses 
\pril Tool Exposition 
\ sport, Pa—The December 14 
of the Williamsport chapter 
was it Home Dairy Cafeteria. Pre- 
e technical session, Chairman 
i " MeCoy outlined plans for the 
| \S nvention and Exposition in 
ia next April and a nominat- 
} g ttee was selected with Morris 


hairman. 


hnical session featured a talk 

Seaton and Fred Krsek, sales 

f of Allen-Bradley Co., Milwau- 
b) topic was “Applications and 
Motor Control,” in which they 
ides showing motor control 

ption to present modern de- 
fety, automatic starting, dust 
water and explosion proofing 


—John L. Balint 


vere shown. 


1954 


iry, 








Kansas 


Restaurant on 


City Roselli’s 
Dec ber 2 to hear ¢ 


Karl Hovey, patent ittorney 


chapter met at 


ind instru 


Kansas City. He 


tor at the University of 


told members how to get their gadgets 
and devices patented and gave some 
humorous sidelights of patents that have 


3 members were on 


hand Richard W. Corliss 


been issued. Some 


Plant Tour Draws 
70 Denver Members 


Denver—About 70 ASTE members 
from the Denver chapter traveled to 
Pueblo, Colo. on December 5 to visit 
the Colorado Fuel and Iron Corp. After 


the tour which enabled them to observe 


most of the plant operations, they were 


guests at a dinner given by 
officials. Rudy 
ot the Pueblo plant 


the meeting. 


company 
Smith, works manager 
icted as host for 


lames M. Johnson 


Named Superintendent 
R. O. Willoughby has been made si 
perintendent of ordnance for the Can 
ton Plant of E. W. Bliss Co. Mi 
Willoughby joins Bliss after service as 
a monitor for the Air 


Force’s heavy 


press program. 


Eastline Promoted 
t am) 


Announcement has been made of the 
Eastling as 


Link-Belt 


appointment of Harvey V. 


the general manager of the 


Co’s Pacific Division with headquar- 
ters in San Francisco. Mr. Eastling, 
who started his Link-Belt career in 


1925, succeeds Ralph M. Hoffman who 


is retiring after 40 years of service 


Joseph Crosby Visits 


South Bend Chapter 





South Bend—When the South Bend 
chapter met at Izaak Walton League 
Club House recently. Jose ph P. Crosby. 


first vice president of ASTE and vice 
president of Lapointe Machine Tool Co.., 
Hudson. 
Mr. Crosby spoke on “The Importance 
of the Tool 


During the 


Mass.. was a guest 


special 
Engineer “ 
business portion of the 
meeting, the nominating committee pre 
1954 


Housewerth, chair 


sented its slate of candidates for 


Harold 


who are 


man; John R. Berker, first vice chair 
nan: | lames Nelson. second vice 
chairman; John D. Cook, secretary: 


ind Matthew J 

In the technic al session that followed, 
James W Dopp, held service engineei 
of the Lapointe Machine 


Nowak, treasurer 


Tool Co.. pre 
sented a historical review on broaching 
ind showed two films, “Jet Propulsion” 
and “Automotive Broaching.” A forty- 
Cummins Diesel 


five-minute film on the 


R | 
,acer Was also Shown 


Vattheu / 


Vou ak 


Richmond Chapter Hears 
Aveo Master Mechanic 


Ri hmond. Ind 


mer hani at 


\. C. Good, master 
Avco Division of Crosley 
was the featured speaker at the 
December 
ASTE 


pects ol Design tor 


Corp.. 
meeting of the Richmond 
chapter. His subject was “As- 
Economy of Fabri 


ition and Maintenance 


Mr. Good shared his many years of 
experience with an audience of 65 mem- 
bers and guests. In his discussion of 
part design, processing and the design 
ing of tools, he stressed the necessity 
of a good locating surface from which 
to machine, even though it requires 
pads or bosses to machine off after op 


erations are completed 


A number of guests from Avco were 


present for the dinner meeting held at 
the Leland Hotel 


E. L. Hale 


Ladies’ Night Meeting 
Held at Baltimore 


Baltimore—December 2 was the date 


selected by members of the Baltimore 


chapter for their annual ladies’ night 
meeting. The program included a hob- 
by craft demonstration given by Orton 


Gouchnour of the Arts & Crafts Supply 
Co. A film entitled “Unfinished 
bows” illustrated the story of aluminum 


Rain- 


for the chapter and its guests. 


C. G. Kelly 
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NAM Speaker Addresses 
Mid-Hudson Meeting 


| { hk \ y \I ! £ the 
\I it { v | 0 in 
|? re d 
\ 1-H Iso chapt it 
D er meeting. The prograi 
| I 1) All \. Stock 
peak refor the National As 
Ma ’ 
H iid problet f ervday. life 
i be met with humor ithe than 
t i disgi ntled attit le Find the 
problem and then proceed 
ly peake rged 
Hle also pointed out that in the next 
vhit vears some eight millier 
i girl will be graduating trom 
nd college ind will be requir 
lo create these obs. men with 
} i | backing ind nitiative must 
planning ind working now to 
eet the challenge It costs about 
S12.000 to create ist one ob” Dr 
el | t id 
otlee speaket it the dinner 


Was Dean lemple executive 
ol thre VME \ wile described 


historv of the “Y ind its work in 


New members introduced at the meet 

were: William Kk. Mahon. Salvatore 
}. Cerniglia, William B. Sheldon, Ji 
Henry Norling. Timothy Meade Ryan 
William J. Kistner, Fred L. Kolts, Mah 
on R. Blackman and Stanley J. Wali 
ora Harold J. DePeu 


Training School Head 
Speaks at New Orleans 


New Orleans—-Robert Kessler, head 
of the Cineinnati Milling Machine 
Training School spoke betore 70 mem 
bers of the New Orleans chapter at 
lulane University on December 8 

Vir. Kessler. with the aid of slides 
presented his talk entitled “Modern 
Milling Machines” which reviewed the 
asic types of milling machines and the 
various methods of milling 

The speaker also presented the color 
TTL be ‘Highway to Production,” pro 
duced by his company, on the milling 
machine imadustry 

As coflec spe iker Nash Roberts. pri 
vate weather consultant and local tele 
vision personality, gave an informative 
talk on the weatherman’s place in in 
dustry. He pointed out how industry 
uses the services of a private weather 
consultant, such as predicting favorable 
weather conditions for moving drilling 
rigs in the Gulf, and for performing 
large roofing jobs, pouring concrete, 
P. A. Young, Jr. 


ind so on 
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Keystone’s November meeting at Hotel 
Casey in Seranton, Pa., featured a talk 
by Charles DeVlieg on “Precision 
Boring.” From left are: Mr. DeVlieg 
and Jack Lipman, chairman of the 
Keystone chapter. Joseph Kopin re- 
ported a successful meeting. 


Niagara District 
Discusses Hydraulics 


Welland, Ont.—Niagara District’s 
regular monthly meeting. held at the 
Barclay Hotel on December 3, was de- 
voted to a talk by G. R. Miller. chief 
engineer, Racine Hydraulics & Machin 
ery. Inc 

In covering his subject, “Applied 
Hydraulics in Industrial Application,” 
Mr. Miller discussed the advantages 
and assets enjoyed in using hydraulic 
machinery. Approximately 60 members 
ind guests were on hand and _ hosts 
lor the evening were Upton Bradeen 


ind James Machinery Co.. Ltd. 
William A. Yaeger 








Lapping Engineer  ,)k. <4 
at Peterborough \) ting | fe 
Peterborough, Ont Sor Y 
bers of the Peterborough D 3 
ter met at the Empress Hot 
regular dinner meeting a A 
session on December 3 | 
(Anderson, lapping engineey »: 
Detroit, was the main spe f 
meeting sponsored by J R . 
Machinery Co., Ltd.. Toront F- 
The talk was _ illustrat . 
amples of fine finishes obtair ‘- 
scale production, utilizing s 
cision grinding and lapping 
Fre ; 
Milwaukee Reviews fs 
Coated Abrasives Phe 
Hart 
Milwaukee—Members and Cy J 
strong, gathered at the Milwa S Bob 
Memorial Hall for the regu] aan 
meeting on December 10. Oj 0 st 
er side before the technical 
gan and during coffee. a 
“Moose Hunting in Alaska” w 
W. A. Corse, assistant sales eng 
The Carborundum Co.. Niagara | 
N. Y., was the guest technical 
and his topic was “Coated Abr \ 
Industry.” In his talk, Mr. ( 
cussed the basic requirement 
moval of material by abrasiv 
grinding and form grinding 
shapes. Films and demonstratio \ 
shown by H. Hickey. product 
neer, assisted by Frank Garske 
representative. Samples of grou 
and grinding material were also ey | 
hited. Walter B \{ 


; 

\ L 
C] 
S 

? 


After an enlightening technical session at Milwaukee's regular monthly mecting 
the camera’s eye catches: left to right, R. Bodendoerfer, first vice chairman: | 
Anspach, chairman; W. A. Corse, speaker from Carborundum Co.; Frank Guarsk¢ 


factory representative ; and H. Hicky, product engineer also of Carborundum ‘0. | 
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nthly executive board meeting of Tucson chapter was held at the home of 


VMeClain. 
bson and Martin Bardach. 
ers: Charles Green: and Bob 


in, Who was pacing in a maternity 


| chairman of the Tucson chapter. 


Burnham Finney Previews Metalworking 


metalworking in 

10 a total Dusiness of more 
in 1954 That will be 

en times thie pre World 
volume. It means 1954 
exteremely good year in 
g. if judged by any other 


boom ot 195 ee 


the supe! 
Finney. editor of American 
gazine, told an ASTE au- 
December meeting of the 
New York chapter 


i high level 


of metalworking 
s insured by a number of 
| important tactors: 
manutacture will stay on 
iu. Manufacture of planes, 
led missiles. communication 
i host of military items will 
substantially to metalwork- 
tion, despite some slackening 
953 pace 
lor new plants and equip 
trom the later. promise to 


metalworking during 1954 


rter Member Retires 


Strand, charter member of the 
Valley chapter, has retired as 
visor of Buick Motor Division. 
Motors ( orp. His position has 

by another charter member 
ginaw Valley chapter, | \ 


} 
iisoO past chairman 


ary, 1954 


University Students 





Front, from left are: Glenn Quillin, vice chairman: 


Behind them are: Harry McClain: Strat Jones: 


Absent was Jim Beach, chapter 
ward, according to Joseph Vincent, 


it full ¢ ipacity 
throughout the 


but beyond that 


ind delivered to users i 


Cornell Staff Members 
Form Partnership 


are staff members 


Attend Waterloo Program 


Ann Arbor, Mich The University of 
Michigan Student Chapter of ASTI 


held their first meeting of the fall sen 


ester with the Waterloo ASTE cl ipter 


Lhe progran on the Various uses of 
metal disintegration was presented by 


the Electro Are Manufacturing Co 


At their November session. the stu 
dent members visited the Argus Camera 


Co. to observe manutacture of high pro 


duction precision parts. The machining 


ot plastics grinding of lenses, and test 
ing of equipment provided the always 
interesting element ot something new 
to the chapter \ film illustrated the 


necessary steps in setting up a produc 


tion line in the plant After the tou 


members were served coflee and donuts 


while they discussed point 0 nteres 
with then guides 


King Seeley Corp. in Ann Arbor was 


the meeting place for the chapters Le 


cember program. Special emphasis was 
placed on time and motion study and 
quality control Che tour through the 
plant was followed by a lively diseus 


<10on of the techniques obse rved 


The chapter's faculty LdVIsol Karl 
| H Moltrecht has been elected it 


honorary faculty member of Vulean i 
senLol engineering college ictivilies 
honorary fraternitv. He was chosen for 
his keen interest and assistance to the 


engineering students at U of M 


Twin States Hears 
IBM Representative 


Claremont. N. H The regulat 
monthly meeting of Twin States chap 
ter was attended by 79 members on 
December 9. Routine business included 
the awarding of pins to new me mbers 
\ movie entitled “The Miracle of Fe It.” 
provided by the American Felt Co.. pre 
ceded the technical portion of — the 


meeting 


Featured speaker on the evening's 
program was N. Kenneth Perkins. proj 
ect engineer. IBM ¢ orp Poughkeepsie 
N. Y. In his talk, “Tooling of Small 
Precision Parts,” special emphasis up 
on small watch and clock parts was 
made Tolerances and inspection rou 


tines were reve iled 


On November 11. members gathered 
it the Trade Winds Cafe in Springfield 
Vermont. Guest spe iker was Adam 
Gabriel, president, Acme Industrial Co., 
Chicago. His topic was “Micro Preci 
sion in Production. 


Maurice I s1ALS 

















B NIAGARA Fro Fe] 1] 
ly ty of Buffalo. Speaker Dr 
Horace A. Frommelt of the Detroit 
Milling Cutter ¢ \ election of 

(LHAUTAI 4- WARREN | ) | 6-3 
| i ‘ an \ \ \tomu ky 


wred slides taken on a trip to the 


kuropeat Machine Pool Show by 
Kred Swanson. director of engineer 
ng. Sundstrand Machine Tool Co 
i ted by Fred Kampmeiet 
CINCINNATI—-Feb. 9. 8:00 p.m Engi 
neering Society He 1dqu rters “New 


Concepts of Rigidity and Surface 
Foot Rates in Carbide Milling” by 
Dr. Horace A. Frommelt. consulting 
Detroit Milling Cutter Co 


engzineect 


Detroit 

CLeveLANpD—Feb. 12. “The Working of 
Stainless Steel” by Theodore R. Lich 
tenwalter, stainless steel field engi 


nee! Central Allov Div 
Massilon, Ohio 


Derrorr—Feb. 4. Carbide section. “Lat 


est Deve lopments of Carbide Broa h 


Re public 


Steel Corp.., 


ing by representatives of Cincinnati 
Milling Machine Co Feb. 11. Engi 
neering Society Headquarters “Elec 


ind Modern Production.” Feb 
18 bed ing originally 


heduled. not to be held Feb. 25 


tronics 


ition meet 


Plant tour of a tool and die shop 
FAIRFIELD County—Feb “Denison 
Multipress and How to Use It” by 
Francis district 


Springer manage! 


Denison Engineering Co.. Columbus. 
Ohio Also spec ial movie on the Ford 
Door Lock \sse mbly 

Fort Wayne—Feb. 10 

} 


Election of 


weers no techni il session 


BL UNGS 


Fox River VALLEY Feb. 2. 6:30 p-m., 


Baker Hotel. St. Charles. “Making 

Good Tool Steel Perform Better” by 

\. J. Sheid. Jr.. vice 

charge of metallurgy. Columbia Tool 
Steel, Chicago Heights. Ill 

Granp River VaALLEY—Feb. 5, Moffat’s 
Hall, Galt. Ont 


Irie mbe rs visit 


president in 


Hamilton chapter 


GREATER LANCASTER—Feb. 9, 6:45 p.m., 
Armstrong Floor Plant. “Armstrong 
Shell Tooling” by Robert Powl, chief 

Indiana plant. 

Co., Lancaster, Pa. 


INDIANAPOLIS—Feb. 4 


engineet! (\rmstrong 
Election night 
“The Art of Generating and Gear 
Manufacturing Equipment” by John 


Fellows 


Thornton sales engineer, 
Gear Shaper Co 

Lima—Feb. 19, 6:30 p.m.. Royal Pine 
Room. “The Forces in Single Point 


Tool Metal Cutting” by Eugene R. 


Wagner, supervisor, Westinghouse 
Electric, Lima. Ohio 

LirtLe Ruopy—Feb. 4, 7:00 p.m., John- 
son’s Grill. Providence. “Plastics” 
by G. A. Ebelhare. manager. Syn- 


Oaks. Pa 
Feb. 8. 8:30 p.m., Gar- 
Hotel. Garden City. L. I 
“Salvaging Production Tools by 
Welding” by ¢ .. Williamson. dis- 
trict supervisor, Eutectic Welding A] 
Flushing, N. Y. 

Miv-Hupson—Feb. 9. 


Tooling Problems” by Harry Conn, 


thane ¢ orp 
| ONG Ist AND 


den City 


lovs ( orp 


“Production 


chief engineer. Scully-Jones and Co.. 

Chicago 
MitwauKEe—Feb 

Memorial Hall 


Edward Polidor, vice president, Op- 


11, 6:30 p.m., Serb 
“Optical Gaging” by 


Roches- 


tical Gaging Products, Inc.. 
ter. N y 

New Haven—Feb. 11, 
“Carbides.” 


Hotel Garde, 








New Or_teans—Feb. 12. 7 


lane University. Electi: ¥ 


NriaGARA District—Feb. 4 
Barclay Hotel, Welland _ 4 
terial Procurement for 1 
by J. F. Taylor, manager 


ments, a: \ Roe, Malto 


NORTHERN MASSACHUSETTS 
“An Approach to Qual G 
by Simon Collier, directo 
control, Johns-Manville ( 
York, N. Y 

PiepbmMontT—Feb. 8, 6:30 | 
EK. Lee Hotel, Winston-Sa \ 
“New Standards for Car 

Morir 

engineer, Jones & Lamso 

Co., Springfield, Vt 


ing” by George R 


PirtssuRGH—Feb. 5, 6:30 p C 
ton Hotel. “Next Ten Yea 


Engineering” by J. L. Schw 
dent, J. L. Schwab Co. 


Rockrorp—Feb. 11, 6:30 | 
Clark Mfg. Co. Plant tou 
ner. 

SAGINAW VALLEY—Feb. 18, 7:3 
Cafeteria Buick V-8 Engine } 
No. 36, Flint. “Process P 
The Buick V-8 Engine” by R 
Mitchell. 


general mechanic, B 


Motor Division, General Mi 

Corp., Flint, Mich 
ToroNTO—Feb » 6:30) pu ( 

Room, Union Station, Toronto. “Vf 


ing Techniques and Practices 
representative of Cincinnati Milling 
Machine Co., Cincinnati. 
[win Strates—Feb. 10, Trade W 
Cafe. Executives’ Night. “M 
Controls; Its Effe 


Manufacturing Costs and Output 


Placement 


S. Saul. Jr., president, Rack Eng 

neering & Mfg. Corp., Conn 

Pa. 
SPRINGFIELD, Mass.—Feb. 8, 7:50 | 
Turnverein, Springfield. “li 
Brushes” by Ralph Estus, sales 
resentative, Fuller Brush Co., H 
ford, Conn. 


Harold E. Collins, national 
treasurer of ASTE, discusses plans for 
organizing an ASTE chapter at 5a" 
Antonio, Tex. From left are: E. F: 
Measels, Jr.; O. G. Tobias; Mr. Col 
lins; J. A. Metcalf; and H. P. Meadows. 
Several members of established Society 
chapters were on hand to participate 
in the meeting held at Alamo Iron 
Works, according to the report of Har 
ry Betts, public relations chairman of 
the Houston chapter. 


center, 
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G 


pe 


reducer 
Tube 
ton. N. J.. 


lerable changes in the cold 


is nearing com- 
the 


Reducing Corp 


which will bring 


process work While 615 
D has been the largest size 
ression forming tube reduc- 
nes could handle until re- 


th this machine, tubes up to 
OD can be handled 
unit will be 


feet long when completed. Its 
ple 


immoth more 
sections include the roll 


ction or saddle at one end, 
feeding and turning equipment 
ter, the drive, and the man- 
{ling machinery. Sequence of 
tions can be noted in the draw 


M hit 


rated into the design of the 
the tube reducer is the feature 


BIG EQUIPMENT 


yperations began with the new 
the new $5-million Foster 
\ r Corp. plant at Mountaintop, 


Equipped with the most up-to-date 
ting tools, the plant is turning 
ssure vessels of varying propor- 
luding some of the largest and 
now in demand. 


of the major tools which have 
luded in the equipment of the 
ire shown. below. 


eft, an 8,000-ton hydraulically op- 


beam press weighing more than 


! pounds, 1s capable of bending 
late 8 inches thick. It may be 
either hot or cold plate. It is 
of bending plate eight inches 





bruary, 1954 


TIC COLD FINISHING MACHINE NEARS COMPLETION 


ews in Metalworking... 


iceording to schedule, the unit will be 
used to produce precision seamless tub 
ing ranging in size from 17 to 9 inches 
of preloading the saddle frame, rolls OD and in wall thickness as thin as 
and roll neck bearings to offset the cal 0.125 inch. Compression formed parts 
culated 3,500,000 separating fore: tubing, when used for such parts as 


between the two Preloading con large-sized ring shaped parts, cylinders, 

















sists of placing compression preload castings, and other items similar, is 
to maintain the position of the reduc expected to eliminate need of the ex 
ing rolls up to the separating foree tensive machining required with heavy 
When ready for operation, in April ier-wall cold drawn tubing or forgings 
= LENGTH — 100 FEET _ 
SADDLE 
TUBE FEEDING F aaien © 
MANDREL TURNING CROSSHEAD 7 
MOTOR r L ROU 
" — T es ( Re CYLINDER ie He 9 
+—_+—__4+—4___ I } 1 amas eco a i a j \ 7 { ? 
tt 3 4? == — 
— _— = : ——— te 
gS TT rp 
— : i | if f TUBE OUTLET 
MANDREL PULLBACK 4 ao [a 2 
TABLE I 
a + a 
MOTOR tar HYDRAULIC PUMP 
REDUCER 
thick and forty feet long into half is basically similar to others now in 
shells, which when welded together use, Its Capacity and automatic features 
will form pressure vessels of unusual make it unique 
proportions. Built by Baldwin-Lima- At right, the 2-million volt Van d 
Hamilton Co... the press 1s one of the Graaff X rav generator is a particularly 
weet =F 
largest in the world outstanding tool. Capable of penetrat 
In the photo at center, twin are weld- ing steel 12-inches thick, the machine 
ing machines are utilized in a system will photograph weld metal with such 
of automatic shielded are welding clarity of detail that minute flaws o« 
which can join an 8-inch thick plate at curring in the metal will be exposed 
speeds considerably faster than in sin- The unit is the first such application 
gle wire welding units, These Lincoln of super-voltage X-ray in rrivate in 
| | 
welders are mounted on specially de- dustry. The drawing depicts how the 
signed platforms traveling longitudin crane supported generator will look in 
ally on a 150-ft track which may be operation within its special building at 


raised or lowered to 


Walls 
feet thick 


iccommodate work the facility 


While the tool 


are reinforced con 


up to 12 ft in diamete 


crete tour 
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HERE'S THE NEW 


Standardized 
Self-Clamping 


























All major components 
are now stock items. 




















Zagar Drill Jigs are used in niunction with Zaqa 
gearless multiple-spindle dr heads to ream jrilland 
fap on standard drill presses and tapping machine 


NOTHING ELSE 
LIKE IT! 


4 TYPES — 9 SIZES, 
5 COMBINATIONS PER SIZE — 
Hole Patterns 3” through 15” Dia. 


SPEEDY — ACCURATE — RUGGED 


A new concept to reach new production highs! 
Standardization means quick delivery and 
attractive price, since only a very few minor 
parts have to be made. Extremely fast; the 
operator merely feeds the parts — the Zagar 
Self-clamping Drill Jig does the rest. Proven 


design insures maximum accuracy. 


ASK FOR OUR NEW DATA SHEET 





E-2 





A Zagar 15-spindle 
7’’ diameter gearless 
drill head mounted 
on Zagar standard 
ized drill "9g drills 15 
holes in aircraft part 


ZAGAR TOOL, INC. 24000 LAKELAND BLVD., CLEVELAND 23, OHIO 











TOOLS FOR 


INDUSTRY 


and SPECIAL MACHINERY 





FOR FURTHER INFORMATION, USE READER SERVICE CARD 
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OUT-OF-STEP MOTORS 
SOLVE VIBRATION Pp 


Solution to the problen 


BLEW 


compressors driven by sync] 

tors out of step to prevent | } 
astrous vibration, is turned 

inghouse ( orp. Their meth: 

ing a battery of reciprocating 

out of step is both simple an 

and already has been applic 

stallation of ten machines. | 


in the setup is equipped wit 





slip ring which has a conta 
built into a small are on its 
This slip ring. turning under } 
brushes closes i circuit 
motor revolution \ maste1 } 
common to the ten motors, « i 
a brush which is rotated at sy 5 
motor speed around a statior 
mutator having ten evenly sy 
tact segments, one for each m ( 
side of a circuit. common t 

units, enters through the brus 

one revolution makes contacts 

of the stationary contacts 

For operation, in idle 
started, brought up to speed 
chronized by leaving the co 
unloaded and the motor field 
set of relays then begins to re 
motor field excitation and. wit 
reversal, the motor slips a pot 
process continues until the mot 
ring contact closes at exactly 
instant as that motor’s indexing 
on the master reference. At that 
a high speed relay closes to tert 
the field reversing process ai 
crease the motor field current to nor 
the relay also operates a signal t wi 
operator that the compressor 1 
loaded. 

The significant point is that 
motors are adjusted so that the 
ring contacts close at approximat 
same angular positions of the co 
sor crank for each machine. Sines 
motor’s indexing contact on the 
reference differs from that of ever 
motor, all ten compressor cranks 
out of step with each other and st 


vibration is necessarily minimize 


TESTING MACHINE CHECKS 
QUALITY OF FORGINGS 


The job of quality control test 
parts made by flash butt welding 


of steel tubing to mating drop forging: 
has been greatly eased by the 
installation of a 1,000,000-lb hy 
testing machine at The Cleveland 
matic Tool Co. The floor-type testing 
machine, built by Baldwin-Lima-! 
ton Corp., proof-tests flash butt . 
with cross sectional areas up to 67 
and having diameters up to 30 in 

The parts, which are compon 
large aircraft ldnding gears, aré 


The Tool Engi veer 


ss 





hicle is its expal g sidewall which 
increases the eff ve width the 
workshop to a of 15 feet. when 
the unit is statio p le seating 
capacity for an aud 30 12 to 
15 people dul! cu S itie 
Company « the dem 
onstrations involvil re than 20 
grinding operatior which are varied 
to fit the interest 1udience 
Experienced and specially trained 





engineer demonstrates operations 
and interprets adaptability to par- 


ticular uses. 





positions, 
istable 


using 


fixtures to 


} s. For production testing, 
s used one position for a y. ‘ 
4 sts of a group otf parts, then f 


< icceeding test 
ne is located adja- 


whe re 


tests. 


chine shop 


parts 
The . 


loading 


atte! 


ichined 


Coa 

{oa 
=z 
Goa 
cD 
Gc a 

— 
Caan 
— 
ee | 
| 
a 
cD 
cs 

>» | 

ot 
> 


osshead carries all 
and 
the floor. 


Baldwin- 


easuring 


equipment, 
ichinery under 
ontrols on the 
control and indicator cab- 
load when it reaches a 


hold 


predetermined lengths of 


ist the 










ed maximum, or they 






SINCE 1915 U. S. drill heads are built for 


continuous use, with full anti- 
friction bearing construction, 
for high capacity thrust leads 
. . . precision-bored, outboard 
spindle support plate. 


ot switch connected into the 
net permits the operator to 
te into the area closed 
Ver- 
tests 1S a 
14 tt tor ten 
ipplied up to 


test 


t time load is applied 
lor compression 
» It, and for 


Loads can be 





' 


es per minute 





WORKSHOP ON WHEELS 
DEMONSTRATES ABRASIVES 


the mobile truck or 





ind more 





s being utilized by industry to 
oss to the potential buyer the me! 
ture of a product in use. Now 
of Carborundum’s coated ; : , P 4 
products is being carried to ad he “ fe oe + gat 
ers and prospective users 
jut the country by the traveling 
op equipped to demonstrate this 
grinding under actual produc- 
litions. Still another point is 
will serve to keep industry | idjustment. £ tes the expe 
of the latest developments in : ; 
obile selling unit. incorporated 
loot vehicle, contains the means f 
wing the products in use and aa sateen” 
ipplications of them can bene- ' gear my ‘ we : xsi 
specifically. The 19-ton work- of ersc » ediudeble 
cludes eight stationary coated spinaie Jitable tor any sens 
rinding machines and a variety : ike ne. Joints self 
ble tools to demonstrate actual see a 2 ne er Gee 
on grinding operations. The se- f : : 
s complete enough to cover the We manufacture all types of multiple spindle, 


f fixed center, adjustable and lead screw tapping heads. 


UNITED STATES DRILL HEAD CO. Vee 
616-618 Burns St., Cincinnati 4, Ohio % 


INFORMATION, USE READER SERVICE CARD 


inge of representative applica- 
d potential uses for coated abra- 
the metals industry. 

ilarly 


~~ 





novel feature of the ve- 
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ary, 











boring 









U 
« 
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\@ b 

e~w 
amy = WRENCHES 
\ <a> 





Specify AR MSTRON Wrrer 
for finely ced 
“ 


ARMSTRONG W 


Dr f 
Al 
a 
ce g Ss 
is be in s 
f possessed y 
give a lift” to ass y 
carry the trade marks HI TI 
cart ra y stee NT es 





ARMSTRONG BROS. TOOL CO. :::; 


At left, 


At right, 
the steady 


Choose Your Wrenches as 
you do your friend! --for life 


WRITE FOR CATALOG 


The Too! Holder People 
W. ARMSTRONG AVENUE 


with the core piece pro- 
truding from it. 


DOUBLE BORING 
BRINGS ABOUT 
MULTIPLE SAVINGS 


RMSTRONG 


es lletime sery 
I gr t in the 
ner ge 
Ack milled r 
proj we. They 
e strong Dey id need 


sile carbon 


{MSTRONG Wrenches 


tested t exact bal- 
sile strength. Each 
juality tool to be 
certain to 

Buy wrenches which 


N or ARMALOY On 
hese trade marks are 


iality ° 
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110 


overall view shows 
the 146-ft long double end 
lathe used in tre- 


panning drill collars. 


a close-up view of 
rest end of the 
lathe shows a bored collar 


























CHICAGO 30 lil 





Only about a tenth of the 
ously required to bore drill 


oil field use is now neede: 
specially designed double 
which uses the trepanning 
accomplish the same work 
design of operation, the « 
make an annular hole leayi 
piece of steel instead of re 
of the metal in the form of c! 
The time saving has become 
fact since trepanning drill « 
lengths resembling drill pip: 
greater wall thickness) on a 1 
basis for more than a yea! . 
First work on trepanning 
Ambridge plant, Spang-Chalfar 
The National Supply Co., wa 
in 1948 on a converted lathe. | 
time, experimentation led to the pres PRO 
unit which was designed and built FC 
the Mesta Machine Co. in ac 
with Ambridge engineers’ specif 
The double end boring lathe 
61% in. long, on a platform 155 
Collars up to 55 feet long and 
inches OD can be bored with tl 
Work ranges from about 4 to | 
OD and usually is 30 feet long 
as to capacity, the unit can bore 
up to 55 feet long and 8 inches in O 
Collars which have been bored 
from 4 to 8 inches OD, and usua 
feet long, although occasionally 
range as much as 45 feet in length. Mos 
common diameter bore diameters rang 
from 214 to 3% inches 
At work, boring is done simult 
ly from both ends. At each end 
panning head, which carries a 
wide carbide tipped cutting tool 
tached to a nonrevolving drive t 
boring bar, which is held in the 
stock. During the boring ope 
the workpiece, rather than the 
head, is rotated. 





Rate of penetration varies slig 
from start to finish. At the beg g 
of the cut, when the tool is shar 
rate is greater than at the finish 
cut when the tool naturally has « 
In addition, such factors as hole si CC 
spindle speed, type of tool, and har 
of the steel also affect the ra 
penetration. 


Coolant or cutting oil is fed 
pressure through the space betwee 
boring bar and the inside diamet 
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y cools the cutting tool, 


move chips as well The 


the chips, is discharged 
ice between the inside 
poring bar and the core 
el located about mid- 
1achine controls spindle 
lathe. It also holds the 
stopping switches for the 
motors 
¢ ylar is bored from both 
same time two main con- 
necessary one to serve 


re lathe These are placed 
tock where the boring bar 
trepanning operation, 
s stationed at each of these 
he can stop or start the 
lle and the motors. which 
ed screw, ind also can con- 
oft penetration through in- 
lecrease of the feed motor 
can determine whether or 
ge the rate of penetration. 
tell when a tool is worn 
serving the chips 

‘ ther savings are realized by 
removed steel cores in the 
shops tor production of items 

all diameter bar stock 


» PROCESS SIMPLIFIES 
FORMING OPERATIONS 


isual process and its equipment 
ting the attention of many visi 


cinnati Milling Machine Co 


gle draw operation, the Hydro- 


sses blanks into shapes which 


quire several draws by stamp- 


\s a further interesting feature. 
in be changed in a few minutes 
part to another. For example 
Hydroform may be performing one 


ind within seven minutes, 
iv be changed. and the ma 
producing a different part 
different metal 
Hydroform is a cavity type. hy 
illy operated ram and head ma 
» designed that pressures up to 
can be controlled to press 
to or around a male tool. 
ippear to be several types of 
re this process may provide in 


with economic advantages, in- 





the benefit of less expensive 
possibility of producing more 
shapes in fewer operations, and 
ty to produce parts in small 


or research and experimental 


CORRECTION 


January issue of Tue Too! 

The Thompson Grinder Co. 

S gheld, Ohio, should have been 

with installation of the world’s 

gest surface grinder at Monarch 
Tool Co plant 


February, 1954 





This camera helps 


Firestone 
make a safer tire 


What happens when a tire runs over a stone at 
high speed? That's a hard question to answer, 


since the action is too fast to see. 


your design 


era. You'll find its ease of operation and speed 
range make it particularly suited to industrial 
applications. To see how it has worked for 
others, send for a copy of the booklet, “High 
Speed Motion -Picture 
Or write for details on a sound movie, “Mag- 


the Kodak 
HIGH SPEED 


Camera 


Industrial Photographic Division 
EASTMAN KODAK COMPANY 
Rochester 4, N.Y. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


moment of shock, do basic 


performance 


nifying Time.” 


Firestone Tire & Rubber Company engineers 
help answer such questions with a Kodak High 
Speed Camera. With it they are able to study 
and analyze the high-speed action of tires at the 


The Kodak High Speed Camera takes up to 
3200 pictures a second on 16mm film. Showing 
the films at normal speeds on a standard pro- 
jector slows action as much as 200 times. For 
detailed study, film may be run over and over, 
stopped at important frames. A built-in argon 
lamp makes accurate timing checks possible. 

If high-speed action is hiding the solution to 


should investigate the Kodak High Speed Cam- 


Taking In Industry. 
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research on the 
elusive elastic properties of rubber. 


problem, you 
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DY 
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" 
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fiy 
min 
¢ 
‘ one 
‘ 
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7 
( 
te 
iil 
qu 
i 
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Tube Bender 


r iu 
DD 
a 
| to 
itel 
large 


end 


p to 

shaped 
th verti 
de b 


small 


ble inere 
di 


[ idii 


lisplacement 


hvdrauli 


il a cations are set 
vit hydra itrols Then the 
clamping die assembly is positioned on 
the bending table rect relation 
nip » Lie ena ile 

With the machine thus set uj 
length ot tubing is inserted to correct 
depth in the long tubular holde1 \ 
V1 pe cit hvdraulically advanced to 


contact the bending die and the tubing 
is simultaneously clamped hyd iulic al 
ly in the clamping die 


The bending cycle is then initiated 


ind bending table rotates 180 degrees 
thus bending the tubing around the 
bending Lie which rotates with the 
table The clamp and wiper dies then 
pre e bent tubing : removed. and 


table is returned to starting 


positir rr another bend 

Bending table travel is adjustable to 
permit overbending ind counteract 
tube springback problems. Bend radius 


idjustments as small as 0.001 in. can 
be made in a matter of seconds on the 
machine 
\ mandrel, over which the tubing is 
slid in the holder to avoid tube collapse 
problems, is only required on the Hill 
nad radius. 


bender on bends below l-in 


Three manually operated hvdrauli 


valves control all adjustments and the 
pen” 


The machine of welded construction 


is 16-ft long. 7-ft wide and 


T-2-1121 


throughout 








Tracer Tool 


Air Control Div. of Le 
1500 Lehigh Dr.. | 
Model \I 


i simple 


ries, Inc 
has designed the 
tracing tool as 
inexpensive precision duy 
tachment adaptable to 
lathes such as those in the 
inch size range All mecha 
no compli ated electronic 
mechanisms. 
Installation 


quick il 


since the lathe 


compound 





\ 
ind the tracer tool is mount 
on the cross slide 
[his tracer tool has a horizo 
operating between two rows 
preloaded ball he irings thus 
ing all slap and side play. A 
sure, applied to the tool throug 
sure regulator and a four-way 
sures positive contact hetwee 
stylus and a 14-inch templet. S 
air pressure is suthcient 
\ rotary stylus with positive 
lock is an added feature of 
for high production duplicatir 
This permits the cross feed s 
be set in one position and not 
while successive production pi 
machined. This is especially 
on lathes which are slightly 
those in which it is difficult to 1 
cross slide and then return 
exact original position. The tee 
top ol the tracer tool slide wil 
either a standard tool post, a 
turret, or a quick-change too 
On production work. either the 
USE READER SERVICE CARD ON PACE 
133 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 








The Tool Eng nee! 


2 





: toolholder is pre- 

ote ae” NOBLEWEST...ALWAYS AHEAD 

ae ok wt ae WITH 
working Visi 


Mithe works 3 BETTER 
ft the work : 

Lel oti Tracer tool NN 
Nitralloy bars with ‘ 


feed | e stroke of the tool 
} 


hanges AT LOWER COST! 


hy turned It 1s possible 


sho ilde rs either ex 


—————— 
4 


diameter ¢ 


the direction ot 


external threading 


pered, can be made with a 
ed tool. I _— pany by STANDARD 
tracer tool so that it Is 
2 crane elite Can HOPPER FEED 
tvpes can be turned as UNIT 
radii of any amount. Be 
tion 1s alr-ope rated. 
be cut right up to a shoul 
t danger ol tool breakage 
T-2-1122 





Hydraulic Vise 









‘ : NEW 
American Tooling Corp., 60 | 
St. New York. N. Y.. announces 
tained hvdraulic vise known DIAL FEED 
\ . Hilma-Hydrovis This high 
init has no pump, hoses, MA RKING 
connections to interfere with 
nd combines the elements of a 
il vise with those of hydrauli MA C hi { 4 E 
nsmission When the vise 
turned clockwise. the jaws 
chanically until the clamped 
s encountered. At that point, a 
natically is activated and 
 Syotied hedea. SPEED-MARKS 12,000 PIECES PER HOUR 
4750 Ib can be applied almost ...Automatically 
ger-tip control, pointing up the 
lvantage of this self-contained 
Once the hydraulic system goes Tooled for high production marking of regardless of slight variations in diam- 
eration. the movable iaw will small metal parts (12,000 pieces per eter. Whatever your needs for metal 
only 14. of an inch hour), Model 347 illustrated above, is marking, Noblewest makes the ma- 
‘ pee a a good example of Noblewest's ability chines, marking dies and work-holding 
sel - lain teaeiiiidinn to keep ahead of industry's demands fixtures for doing the complete job 
: Toate suiaidia, seal for constantly higher marking speeds faster, better, at lower cost. \nd re- 
oil ie nak teks Gin, at lower cost. Featuring a hopper and member, Noblewest Roll-Marking is 
Raton The "a ES dial feed combination, parts are fed permanent marking—good for the life 
© to the machine by the hopper, marked of your product. For complete details 
ntains pressure even if work and automatically ejected. Spring pres- write to Noble & Westbrook Mfg. Co.. 
sure controls the depth of the mark 16 Westbrook Street, East Hartford 8, 
and insures uniform depth of mark Conn. 
MARK IT BEST WITH Pam ° 
ara vyvi ar. n 
NOBUEW ESI S920}; 
Lo 5 UY LS CNA MARKING 
Cou = JJ 3 AS 
sites J ) 
o EQUIPMENT FOR MARKING - GRADUATING - EMBOSSING - NUMBERING 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-113 
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POWERFUL 
FLEXIBLE 


AN INDUSTRIAL MACHINE 
FOR INDUSTRIAL USERS 


POWER 
TOOLS 


TAPPING ATTACHMENTS 
TAPS » ROTARY FILES 
FLEXIBLE SHAFTS and 
MACHINES « TUNGSTEN CARBIDE 
REAMERS and MILLS + DRILLS 
BORING BITS 


SHAFT MACHINES 
LL; 


by 


Whether your operations call 
for GRINDING, CUTTING, BUFF- 
ING, SANDING or ROTARY 
FILING, Jarvis Flexible Shaft 
Machines are available in 
BENCH, FLOOR or OVERHEAD 
Types —in Single or Multiple 
Speeds to suit your Individual 
Requirements. 


A Jarvis Factory Trained Representa- 
tive will be pleased to assist you in 
selecting models best suited to your 
use. 










Complete 
catalog 
upon 


request. 


THE CHARLES L. JARVIS CO., MIDDLETOWN IN CONNECTICUT 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-114 





gives after being clamped 


The vise 1s sO designed tl 
is forced down when clan 
is tights 
An additional advantage 


with which the vise 


not rise as the vise 


is tral 


one machine tool to anot 


danger of damaging elems 
hydraulic system The H 
ready is being used on shapx 
grinders, milling machin 


and other machine 


T-2-1131 


presses 


Thread Gages 


(Announcement of a line o 
thread gages has been mad 
Ceorge Scherr Co., 200 Lat 
New York 12, N. Y. Inel 
roller thread pitch diameter 
gage and a dial thread plug I 
checking internal threads. Bot 
ments are designed for quick 
tion by unskilled operators, and s 
to avoid errors due to unequal pre 
and “feel.” The 


diameter comparator gage has 


roller thre 


cator gage reading in 0.0001 
is set by means of a master tl 


It not only determines “Go” 


page. 











Above, inset shows details of plug 
gage through cross section drawing. 


Below, roll thread pitch diameter 
comparator gage is in use. 
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inces, Dut also its posi- 
tolerance field, detect- 
r time when a threading 


1ewed, and sorting the 
ses of accuracy. Out-of- 
ire discovered simply by 
work around between the 
llers. The measuring range 
thread diameter. \ 
of rolls is needed for every 
id and lead 
read plug gage measures 
eads quickly by means of 
hangeable measuring jaws 
e middle one is retractable 


other two. The jaws are 





ed in a ring gage and the 
t to zero, then used on the 
variations quickly observed 
which was previously set to 
| tolerances by two adjustable 
hands. The instrument comes 


























sizes for ranges of thread 
to 1 inch, ] 146 to bas 
es and 2!'8 to 4 4 In hes. A SOLID a 
set of measuring jaws is net LS 
rr every size and type of in- CARBIDE TOO 
- NGSTEN 
res can also be used for TU INDUSTRIAL USERS 
Bade L TOOLS FOR 
¢ smooth cylindrical work and conte 
with special measuring 
| measuring jaws. T-2-1141 
PRECISION MACHINE GROUND-FROM-THE-SOLID 
USE aes mgt Consistent Excellent Performance — 
ges ct INFORMATION Unusual Economy and Ultra Precision PLZ a 
work has firmly established Jarvis A Fy 
Solid Tungsten Carbide Tools among AZ 
Motor Drive users who know quality. Aa Op 
Brush Electronics Co. announces the Make it a point today to write for our aa 
: : : e 0 Tome stey 
ibility of a mechanical tracing ac- completely new 28 page illustrated 2 = Senet roo 
{ > > +E . Y Jhtto ‘4 oe 
ssory for use = the Surfindic it catalog and the name of the Jarvis Ae mete Ae? rts 
ee ee eee representative nearest you. oi 
Brush Motor drive, Model BL- 
m Provides mechanical movement of TAPPING ATTACHMENTS - TAPS - FLEXIBLE SHAFTS 
irfindicator pokup along . aa JARVIS POWER TOOLS AND MACHINES - ROTARY FILES - TUNGSTEN CARBIDE 
being inspected, and is designec REAMERS AND MILLS - DRILLS - BORING BITS 
special applications which extend 

sefulness of the basic Surfindicator 

1 the range that is practical with 

operation THE CHARLES L. JARVIS CO., MIDDLETOWN IN CONNECTICUT 
e length of its reciprocating stroke 

istable from 27% to less than 14¢ 
illowing for an extremely wide 

, 
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y ‘ 
range oO 


measurements. Stroke speed 1s . Couplings 
g Ips 
Instantaneous reversal constan Chree a of "i Love ine type , 
speed ind low vibration level of the couplings Series adapted we we with 
lie -Aenseinh dala ena lalla Dodge taper-lock bushings are being 
ents of the highest pe ble accuras made available to industry D) Laweyey 
The unit suggested se on large Flexible Coupling Co., 4998 W. Lake 
7 
quantil inspection ¢ lar parts - oA ¥ Mm 
salt whase ean Gon be nd hig I ny fastening to shen 
ecu ire essential or wheel opera 
tio! onfined to very small areas 
\ detailed descripti ‘ the motor 
drive mav be obtained tror company’s 
Equipment Div. SP, 3405 Perkins Ave 
Cleveland 14 Ohio T-2-115 








USE READER SERVICE CARD ON PAGE 
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MOUNTING WORKPIECES ON ROTARY TABLES WITH TEE-SLOTS UP TO 1 


1S A SIMPLE 


JOB WITH NEW J & S$ DOWNHOLDING TEE-SLOT CLAMPS 


Here’s a quicker, easier way of 
securing workpieces to rotary tables! 


New J & S Tee-Slot Clamps eliminate straps—keep entire 
work surfoce free—cut handling time up to 75% 


loading and unloading 
rotary table has been 








anawkwa nsuming job. New 
J & S downh jing Tee-Slot Clamps 
make the job casier, save as much as 
78% of the time usually required with 


id methods 

Other Advantages 

J & S Tee-Slot Clamps avoid the use 
of U-clamps and straps. They keep 
the entire surface of the worl 


rkpiece 
free, prevent interference to ] 


the drill 


itire line of J & S downholding tools 
; b ntegral 





parallel ks are 


parts of the clamp, make it a « 
nit. Because of its ‘‘D 


principle (an exclusive 





mplete 
yuble-Action” 
feature of all 
J & S Jaw Clamps), centering is quick, 
imple 

There’s no distortion in centering 
Turn the adjusting screw and the jaw 
travels straight in and 


1 down. This 
forces the workpiece h ontally against 














OTHER J&S WORKHOLDING 
TOOLS for MACHINE TABLES 
Double-Action”’ 

Principle, exclusive with J&S Tools 


Fecture 


ee 


5 
’ 
” 


J&S “All-Purpose” Jaw Clamps 


g 





J&S Counter and Fixture Clamps. 





For rapid loading and unloading 
rawing shows ho can 
e at a time, using 
s f r ece. 
pr ON Sa 


J&S Double % Vise. For use with 





}&S “All-Purpose” Jaw Cl 
Hinged, spring aded jaw 
0sit 4 holding action 














J & S Tool Co., inc 
W. Mt. Pleasont Avenve 


vingston, NJ 


Plecse send me complete information on 


J & S workholding tools 





NAamE 
th NOs -lamr nd downward 
ing Operation. They allow a bigger job ‘"* Opposite clamp and Gownward MPANY 
to be handled on a smaller table against the rotary table, TREeT 
“Double-Action" Principle Write for complete information Ty STATE 
h =I leenm te temic r ot +h . - » st tadar 

The Tee-Slot Clamp is typical of the Fill in the coupon and mail it today. ~ eases mewmaeeewes 

&s WHEEL DRESSERS + JAW CLAMPS + PRECISION VISES + SINE BARS + 


DOWN-HOLDING DEVICES 





—{ TOOL CO..INC. 
a 


543 W. MT. PLEASANT AVENUE, LIVINGSTON, NEW JERSEY 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-116 
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ing with the 
fit. making it 
tributors to carry a 


bodies 


bushings 


firmness of 
thus poss] 
sm alle 
( oupling 


lock 


The three sizes included 


l 


tape! bore 


are: C-191 (Dodge bushing 
for bores 9 to 2 inches 
( 276 (Dodve bushing No 


» to 25-inch bores 


Clamps 


ot 
announced | 
Lapeer, Mich 
vide surprising strength. Mo 
handle and 
mounting surface, has a clai 
of 100 lb with spindle locat 
Model 
mounting and also has a clan 
of 100 Ib when spindle is 


[wo types midget s 


are 


V | apee! 
Though smal 


with vertical 


of toggle bar. S.100 


toggle bar 
The company will send t 


either model in full. half 


size. on request 


Straightener 


\ light-duty. 
ener has been introduced by 
Co., Inc., Ampere (East Orange 
These models are 


powel! dr iven 


able speed drive unit, which makes 


a simple matter to control the 


speed to conform to the require 


of the job. 

The power-driven straightener 
Model RS-67. 
to 6 width 
maximum in cold roll steel 


is suitable for 


up inches in an 


Specifications include a 


power-driven taken-in rolls, 
straightening rolls, a pair 


ot 














arranged wit! 


Engineer 











Ls 


Le.out rolls, 5 to 1 ratio vari 


lrive, output 10 to 50 feet 
mercury switch loop con- 
ement and 14-hp motor for 


990 /440 volts, 3-phase, 60 


( 
iry switch loop control ar- 
:intains a loop of material 
straightener and the press 

ne with which it is used. The 


er can also be employed for 
which comes in strip form. 
ne tvpe of unit is also made in 


T-2-1162 


h capacity 
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Machine Time Recorder 


provide an immediately visible 
busy and idle time of 
Model “M” 
been introduced by 
1375 Euclid 


Cleveland 15, Ohio. The unit may 


ot the 


ma¢ hine ry 


Servis 

has just 
Service Recorder Co.., 
sed to improve machine productiv- 
time 
is a check on the 


s well as provide data for 
s to set rates, o1 
ess of processing operations. 
1use if requires only a wire con 
} 


to the machine’s motor, the 


low ated any 


recorder can be 





ere—on an office wall, for example. 


e recording can be seen as the ma- 


e operates; a sapphire stylus marks 
wax-covered chart. To prevent un 
orized opening of the recorder. the 
whenever the case was 


d or unlocked. The 


diameter. 


shows 
standard 6 
24-hour chart will re- 


> times, making a total record 


days and 3 nights on a single 
12-hour and 8-hour 
available. If desired, an elapsed 
or counter is included in the 
rder. 
lodel “M” folder, available from 
company, describes the Servis re- 
er in detail and includes data on 


us electrical hookups. T-2-1171 


, 


charts are 


bruary, 1954 


Optical Comparator 


An unusually designed precision op 


tical comparator, known as the Mode 
R-300 has bee vuneed by the Port 
man Instrument ¢ Ine Town Dock 


Rd.. New Rochelle \ \ 


It incorporates the “Multi-Phas« 


optical syste! which projects an up 
right properly oriented image with 
definition and screen brightness Phe 
system offers the intages of long 
focal lengths at every magnification 





providing large space cleat 


ance betwee! thie enses and the object 


stage platfort \n indexing type lens Lenses to provide magnifications of 10 
mounting capstan is also available mak 20, 25. 3114, 40, 50, 6215 and 100X 
ing it possible to instantly change fron are obtainable as standard equipment 
one magnification to another by a sin EKither a plain platform type stage 
ple convenient, | iced lever control oO! i universal coordinate measuring 


you cet DPEED purus AUCURACY witn 
MOORE JIG BORERS 


IN THE TOOLROOM 


400 holes to “‘tenths’’—5 to 7 minutes each on the 






No. 1 Moore Jig Borer Only a precision machine geared to the high 
merican production standards of rugged 

ness 1 acy can meet these perform 

i] ts. For versatility and speed 

frillis reaming, boring and 

cking operations in production as well as 

> * $ tooling, 1 ther moderately-priced machine 


tool compares with the Moore Jig Borer 
And there's r 
speed, since the le id screw measuring system 


built int« 


Le 





sacrifice of accuracy for 


each Moore machine permits work 


Manufacture of f drill s inv es accu ing to the closest of tolerances 

ately | at j 1 boring approximately 40« You'll find that the Moore Jig Borer car 
holes. The No. 1 Moore Jig Borer finished them | sey the alicia te tne, Win oles He 
“tenths” in from five to seven minutes per I detailed bulletins 


Moore Special Tool Company, In« 
, ON PRODUCTION 732 Union Avenue, Bridgeport 7, Conn 


64 holes to + .0002’’—2 minutes each on the No. 2 
Moore Jig Borer 





NO.1 MOORE JIG BORER 
Table working face of 10° xl¢ 


Over 120 “ ase thr hout 











NO. 2 MOORE JIG BORER 








Table work rface of 
10°3 19". Hea t 
Sixteen pieces like this were located drilled, bored " Features in 
and checked on a No. 2 Moore Jig Borer with one drill f Pos “ 
and one carbide bit. The 64 holes were finished in 2 : neil 
hours and utes (plus 30 minutes setup with " 
location and size tolerances + .0002” 
ee wr canaleg 
ADD ¢j,) TO YOUR TOOLROOM && 
TasLS> caratoss 





NG GRINDERS PANTO.CRUSH WHEEL DRESSERS - DIE FLIPPERS - MOTORIZED CENTERS - or write fer copy 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 
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STANDARD PARTS CO. | 





SEND FOR YOUR 
FREE COPY 
NOW! 


tle elle oe 


NEW BIG_| 
WUE IAUG 


NOBLE & STANTON STANDARD 


JIG & FIXTURE 


COMPONENTS 
POWER 


Component parts of 
JIGS & FIXTURES 


Finest Quality Standards 


for Your Tooling Program 


at New Low Prices! 


150 DRAWINGS 


Hundreds of new sizes and 
parts. Many exclusive ifems 
not available elsewhere. Ad- 
vanced engineering features. 






| 





} 

















j j ] 
| 1012 BROADWAY + BEDFORD, OHIO | 
Please send your NEW CATALOG of 
j Standard Jig and Fixture Components | 
tpn | 
1 rite ! 
! i 
1 COMPANY____ | 
| i 
| staeer j 
I 
| CITY. STATE 
bee eee Ee —_-—- — — 
INDICATE A-2-118-1 
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stage may be used 


The high-powered light source has a 


variable volume control is blower 


cooled, and provides completely uni- 


form illumination over the entire 16- 
inch diameter screen area The light 
housing is also equipped to use a three 


mounted color filter 
holder attachment 
Various accessories 


a spring plunger V-type center stage, 


position turret 
available include 


graduated rotary screen with vernier 
scale. and dual lens high intensity sur- 
face illuminator attachment. T-2-1172 


Spring Coiler 


\ hand-operated spring coiling ma- 
chine for use in toolrooms and small 
machine shops tor making prototypes 
ind small production runs up to 1000 


compression extension and _ torsion 
springs, has been redesigned and uses 
aluminum castings and a ball-bearing 


carriage to increase accuracy and 
simplify opertion 

A main advantage of the unit is that 
inexperienced operators can easily coil 
compression springs to any desired 
pitch with the coils at both ends squared 
automatically. Extension springs can be 
wound with or without initial tension 
and torsion springs can be wound either 
eft- or right-hand with long extended 
arms on both ends. 

Extension or torsion springs from 
250 to 400 compression or 200 to 300 
can be identically coiled per hour. Wire 
diameters can vary from 0.004 to 0.065 
inch and spring diameters from 1/32 
to 114 in. with lengths up to 4% in. 
Arbors, wire cutters and extra coiling 
points are included. Shipping weight 
50 lb. Descriptive literature is available 
from The Carlson Co., 277 Broadway, 


New York 7, N. Y T-2-1181 


Mk: ye 
<< * * 
F + 






CARLSON 
SPRING COILER Nef 





for greater 
Production Economy 


From start to finish, NEWCOMER 
CARBIDES are made in our own 
plant . . . to high controlled- 
quality standards. 


NEWCOMER CARBIDES are made 
to give you greater production 
economy through heavier feeds, 
faster cutting speeds and greater 
wear resistance than most other 
carbides. Complete stocks of stand- 
ard carbide blanks, cutting tools, 
and mechanically-held tools are 
available for ready delivery. 

For your particular cutting problem, 
consult a Newcomer Tool Engineer 
...there’s one located near you 


NEWCOMER PRODUCTS, INC. 
Latrobe, Pa. 
General Sales Office: 
512 Franklin Ave., Pittsburgh 21, Pa, 
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Punch Press 


station rotary turret punch 

punches iny shape hole Is 
Rotex Punch ... In 

San Leandro, Calif 

red mune ind-dle set Is 


positiol instantly by a 


ral turn of the turret and 


place W pertect alignment 
lie sets can be made to de- 
ire available in scores of 
regular shapes and sizes up 
hes in diameter. Punches 
ylastics, ¢ irdboard, fiberboard, 
1 other sheet material. 
strated brochure on this unit 


manutacturer 


trom 
oO 


T-2-1191 


Syncrogear Motor 


For locations where dangerous fumes, 
iummable gases, explosive substances 


combustible dusts may exist, U. S. 
ectrical Motors Inc., Box 2058 Ter- 
nal Annex, Los Angeles 54, Calif., has 
nnounced its right-angle Syncrogear 


with explosion-proof motor. Available 


| hp rating with speeds from 45 to 
> rpm, this 3-phase a-c motor, known 
ler this manufacturer’s designation 
[ype SESV-GW, is designed to com- 
with Underwriter’s specifications for 
ss I - Group D, and Class II 








LIPE fictmetononc BAR FEEDS 





The machined worm wheel shaft and agitator rod shown below are 
typical of the many parts turned out on a bank of seven screw machines equipped 
with Lipe AML Bar Feeds at Hamilton Beach Division, Scovill Mfg. Co., Racine, 
Wis., manufacturers of food mixers, vacuum cleaners, hair dryers and other mo- 
torized appliances. 


No lost time in loading and hand feeding! ... No scratching of high-finish 
stock! ... No idle operation of screw machines! ... Maximum production capacity 
fully maintained! 





Long worm wheel shaft .3125” dia. ma- 
chined from piston rod finish, cold-drawn 
steel. When the Lipe AML Bar Feed auto- 
matically loaded and fed the stock to a 
Model 2G B&S, production increased 100% 
over conventional loading operation. 


Agitator rod .250” dia. machined from 
S.A.E. #1112 Bessemer wire. When the Lipe 
AML Bar Feed automatically loaded and 
fed the stock to a Model 00G B&S, produc- 
tion increased 100% over conventional 
loading operation 


On job after job there is proof—like these examples from a typical four-week production 
run—that Lipe Automatic Bar Feeds insure big production gains, BECAUSE 


@ Stock is fed to screw machines all the 
time . . . not dependent on operator. 

@ Pressure constantly behind stock. 

@ Eliminates feed fingers. 


® Avoids multiple feed finger feedouts. 

@ Model AML gives maximum output of 
machine .. . no “cutting air.” 

@ Saves changeover set-up time. 





DD. full details on how this machine will increase production 


and save you money. It's today’s big advancement in screw 
machine stock feeding. Our engineers will gladly study your 
problem .. . no obligation. 











Manufacturers of Automotive Clutches and Machine Tools 


Syracuse I, N.Y. 
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~ROLLWAY CORPORATION 
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HOW IMPORTANT IS 


HIN, CHATTERLESS 
COUNTERSINKING 7 (Ay 7 


The Severance Chatterless Countersink is Engi- 
neered for today’s fast production schedules. It 
will give you what you've always wanted in a 


countersink 


CHATTERLESS ACTION 
SMOOTH SEATS 
FAST CUTTING 


LONG SERVICE 


Take advantage of last minute developments in 


countersink design 
Save Time and Money! 
Order Directly From This Ad 


Severance CHATTERLESS 


COUNTERSINK SET No. 27 


Set No. 27 contains a Va", %", Vo", and %” 
countersink. These sizes will cover a big majority 
of your countersinking operations. They’ll come to 
you in a specially designed case which closes flat 
so as to fit in standard tool-box drawers 

Order by Set No. with centerline angle desired, 


thus: 1 only Set No. 27 - 41 10 only Set No. 27 - 


45°; ete 

SEVERANCE CHATTERLESS COUNTERSINK SET No 
27 including Flat Wooden Case * $9.50 
“Plus 10% in less than 10 Sets 


fal 








oun = — 

SHANK DIA.) # LIST PRICE Ss 
1 
} 


| 
- 
| 
r 


| WHEN ORDERING GIVE 
LINE ANGLE DESIRED 


3/16 | 
| 3/16 | 
| 1/4 
| 174 


3/a 
358 
ye 

i 

i/2 


| 3/4 


_3/+ 
| 
| 


- ——h— 4 
TOOL NO. AND CENTER 


ies” Te: 
2.40 


—+- 


ens “4 


1.30 


30) | Save, | ans 
350|| SW € 


4.60 | only 

5.75_ 

7.00 

10.25 |\ ORDER 

13.65 

TAGE DIRECTLY 

20.50 | FROM 
THIS AD 











CUTTERS 


THUS: 12 ONLY CB-30" ; 24 ONLY GD-4/*; ETC. A a! iM 
Se i) | CGS T . af TERA TUBE 
c PLUS 10% IN LESS THAN 10 OF ANY ITEM | DEBURRING AA 


ASK FOR A SEVERANCE CATALOG TODAY! 


Severance TOOL INDUSTRIES 





728 lowa Avenue, Saginaw, Michigan 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-120 


INC. 


Groups F and G ser 





It incorporates a intileve 
protect gear ilignment 
stresses are absorbed bv the 


geal ind ‘ 


ly pe SES\ 


base, freeing the 
ing ot distortio1 
bodies spl ish | lpTrica 


ind ground 


worl normalize 
and asbestos protected wind 


Other right-angle units 


include a combination Varid . 
crogear motor for variable 
footless type Syncrogeatr I 
rect connection to driven ! 
l single phase Svncrog 


equipped with capacitor 


Right-angle Syncrogears are 
trom 1) to 3 hp with spee 
155 rpm and ratios up to 
detailed literature concerning 
motors write to the company. T-2-119? 
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Trim Saw 

This special trim saw for alu 
press formed parts has been pla 
the market by Oliver Machine 
Grand Rapids 2, Mich. It is de | 
for quick trimming of the w 
edge of stressed material freq 
formed around the outside of alu ; 


ind thin steel parts which have 
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in ilso.— be 
notor 
iximum 
200 


T-2-1201 


1200 rpm to 


Granite Straight Edges 


ily accurate 


racv ot 0.0002 
surtaces oft 
traight edges 


50 millionths 


a) wy ite 
sily wash 
temperature 

1 moisture re 


ind fitted with 


handling 


oO} ) ior eas secure 


T-2-1211 


Heavy-Duty Straightener 


the heavy duty 


I I ) ‘led bars and 

valle t es ecently offered bv 
sutton Engineering Co.. Bellefonte. 
wate! oling system which 


handling of speci il 


elevated temperatures 


BC. the unit is 

y adaptable for steel or non 
tubes and round bars such as 
illed seamless tubing or alloy 
eated hot-rolled bars, and has a 
ening speed ranging to 400 
init handles tubes from %¢ to 
OD, and bars from %4¢ to 
diam at low straightening cost 
Sutton 5-roll principle distributes 


straightening loads ove! three 


unit pressures are reduced and 


tenance is minimized. 


} 


design is engineered for long 
re \ central pressure roll is 


1954 


oruary, 











OVER ONE HUNDRED YEARS OF CONTINUOUS SERVICE. ROUNDS, SQUARES, FLATS, HEXAGONS, OCTAGONS 


WHEELOCK, 






it’s the right time 


to Investigate the 
Qualities of 


<a> 
ALLOY STEEL 


America’s largest clock was recently 
rebuilt for a spectacular illuminated 
sign in Chicago. It measures 50 ft. in 
diameter and movement 
weigh 3000 lbs. The new driveshaft 
from 6 ft. of 3'%-inch 
round “B’’ No. 3X heat-treated bar, 
chosen for its machinability 


hands 


was made 
as well 
as its high physical properties. 


“B” No. 3X heat-treated bars ma- 
chine more readily and finish more 
smoothly than standard alloys be- 
cause of their particular analysis 
and method of manufacture. They 
cut costs by eliminating distortion, 
scaling, and often 
the 


heat-treating finished parts. 

HY-TEN “B” No. 3X bars are used 
for a wide range of applications. A 
trial order will convince you of their 


straightening 


grinding as well as cost of 


true economy. Just call your nearest 
, WL representative. 


ry wf 
“a tte 
a 
— — 
- 
"yiass ——— z 
Wr ay f FREE COPIES 

Whee k, Lovejo y Data Sheets, indicating your 
tit 1 any identification. It contains com 
plete techr il information on grades, applica 
l physical properties, tests, heat treating, et 


Warehouse Service 


LOVEJOY =; 


& COMPANY, INC. 


py HYSTEN 


and AISI 


136 Sidney St., Cambridge 39, 


FOR FURTHER INFORMATION 


CAMBRIDGE «+ CLEVE 
CHICAGO + HILLSIDE 
DETROIT + BUFFALO 
CINCINNATI 


In Canada 
SANDERSON- NEWBOULD, LTD., MONTREAL 


and Cleveland « 


Mass 
Hillside, \.]. « 
USE READER SERVICE CARD 


Chicago « 
Bullalo « 
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Detroit 


9) 
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located between two sets of opposed 


rolls. each set having one opposed 
driven roll ind one idler roll. Because 
only one roll of each pair of cross rolls 
is driven, roll diameters need not be 
matched and wear is reduced. Anti- 
friction bearings are used throughout 


the rugged construction. 


The ) roll prin iple employed in the 


design furnishes an additional benefit 
to plant floor efficiency as the roll 
irrangement permits easy scale dis- 


posal. Straightening rolls are placed 
in a horizontal plane and mill scale 
falls readily into a disposal pit. 


the 


Compactly designed, unit occu- 
pies a space onlv 10. feet long by 8 
feet wide and 8 feet high, including 


the drive 


T-2-1212 
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MARVEL High-Speed-Edge Blades assur Fastet 
more Accurate cutting with proven Economy and 
( pl Satety. Only MARVEL is a composite 
blade with a high speed steel cutting edge electrically 
welded to an exceptionally tough, strong alloy steel 
lr) High-Speed-Edg S e cutting while the 
illoy back with harder eyes, carries the load. Blade 
ten 1 p » 350 ghet those possible 
‘ linary blad S ecommended This greater 1. High-speed-steel cutting 

is « ined the cutting or leading edge edge. 

) locatior fr pin holes (exclusive MARVEI 
lesign feature) and cannot be overcome by work 2. Tough unbreakable alloy 
esista H f s and g speeds are prac steel body with hardened 
tical without “run out eyes. 
With greater accuracy, higher production and lower 1. G 2. Integrally welded 
cost per cut, come the extra dividend of Safety. for to make a fast-cutting, long 
MARVEL High-Speed-Edge Hack Saw Blades are lasting composite blade that 
Positively Unbreakable—shey will not shatter is positively unbreakable. 
Ask your local MARVEL distributor (see classified 
phi book) to help you modernize your metal 
sawing with MARVEL High-Speed-Edge Blades 
hey cost no more than ordinary blades 

; 

ARMSTRONG-BLUM MFG. CO. 
“The Hack Saw People” 
5700 Bloomingdale Ave. Chicago 39, U.S.A. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-122 
122 





Internal Comparato 


The Portage Double Quick T 
1054 Sweitzer Ave., Akron, O}| 
nounces the new “Interapid” 
comparator. The gage has capa 
gaging diameters from %¢ to 6 
The adjustment of the instru: 
made by turning the knob in the 
of the gage. 

Initial setting of the gage is 
with gage blocks, maste gage I 
A small locking | 
provided for retracting the arms 
may more easily enter the work 
checked. 


meter-type scale, graduated in O05 


micrometers. 


Comparative reading 


in., shows at a glance whether the 


are over or undersize and by ¢ 
Even diameter of very 
low counterbores may be checked 
measuring tips are at the extreme end 


of the arms. 


how much. 


For checking larger diameters, the 
set includes two sizes of centering 
which snap on and off readily 


T-2-1221 


yo 
/ j 
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Gun Drills 


Carbide tipped gun drills, designed 
to produce round, straight and deep 
holes, have been placed on the market 
by Whitman & Barnes, Plymouth, Mich 
Two types are offered: solid high-speed 
body and oil tube body types. The for 
mer is used successfully when the hole 
is comparatively shallow; the latter is 
used when the hole to be drilled is very 
deep. In both cases, oil under press 


is used to cool the cutting lip and fo 
the chips out of the hole. 


It is practical to revolve either 
drill, or the workpiece. In some 
stances, it is reasongble to revolve bo 
Oil can be forced through the end of 


The Tool Engineer 




















= 
— = 
he side, depending upon 
in uUs¢ 


rills can be used in vertical or 
| positions. Application can 
i ilar or multiple, depending up- 
setup in the machine. In ex- 
r-all lengths, a great amount 
must be given to maintain con- 
pressure, which in turn serves 
tain the rigidity and the accu- 
the drill and its performance. 


T-2-1222 


Refractory Gun 


1 Div. of the Burgess- Sterbentz 
3790 W. 150th St.. ( Sankaal Ba, 
as introduced a compact pneu- 

fractory gun designed to re- 

cost of many time-consuming 

nplied refractory jobs in small 
ind other confined places. 

With this gun it is possible to apply 

ries with 40 to 50 percent less 


ind thus produce longer- 
} ¢ refractory linings or pat hes, as 
reduce lining shrinkage and 


time and increase operating life 
pment. 

Compressed air introduced alternate- 
he oppotite ends of the cylinder 
a piston to 


lrical 


reciprocate in a 


passage resulting in a 

werful high frequency stroke. 
Weight of the Vibron Bantam is only 
pounds. Fast and easy to use, it 
tes at greatest efficiency between 


nd. 130 psi. The small head is 
for initial sewing or ramming 
the larger molding head is used 
pply a superior finish to the re- 
The gun comes equipped with 


and quick 
T-2-1231 


> 


loot flexible air hose 


et 


swivel coupling. 





February, 1954 








Midget Switch 


Developed originally for a relatively 
high teperature 


tion, the 


and humidity applica- 
midget precision snap-action 
switch made by Acro-Mu Switch Div. 
of The Acro Mfg. Co.., 


Is espe ially 


Columbus, Ohio, 
adaptable for use in elec- 
tronic devices as well as in appliances 
a two- 


and business machines It has 


piece, %o-inch long base molded of 
Melmac 1500 plastic, which has high 


arc resistance, excellent dielectric 


strength, low specific gravity, and is 
molded easily 

The switch is known as M-OM, or 
Midget open blade Model M. It is a 
single pole, double-throw switch with 
the following operating characteristics: 


0.010 - 0.015-inch contact gap; 3 - 6-0z 







CHICAGO 


\ 
\ 


tt M/, 
Precision led 


for Precision Work — 
Each SHELDON Lathe is 


a precision machine tool that in 
final inspection has passed the 
19 accuracy checks on the 
SHELDON “Inspection Test 
Sheet.” 

Produced by modern 


Write for Catalog with Check Chart 


SHELDON MACHINE CO., INC. 


»—Tool Room Lathes 


ee ; L438 4 





a ve ; a” 


yak Sr a 
ae aE 


INCHES 1 


operating force; 142-0z minimum re- 
approximately 0.020-inch 
movement differential. It is rated at 3 


amps 115 volts AC. T-2-1232 


lease force; 


SHELDON 


U.S. A. 


Li 
J oF 


LZ, “Gy pe 
Gf 


ie 


o;, | la 


methods with the finest special 
machines, these 10”, 11” and 12” 
swings 13”) lathes are quality 
built on a quantity production 
basis. Selling at quantity pro- 
duction prices they are today’s 
best lathe values. 


4229 North Knox Ave., 
Chicago 41, Illinois 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-123 
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Metalworking Machine 





Mo 
. 
i | 
\ | ( | | \ 
~ ( | i 
\ : 
11d I 
' T¢ 
‘ y TK 
i on that chine inge from the smallest Model 
! AM with 16-gage capacity, to the giant 
Pullmax Ma with a capacity of 
() 11/32 incl T-2-1241 
rl P 
4 I M Blast 
’ ht with 
0, 
‘ yfi 





THOSE BURRS! 


Modern Maizo Blast 


light burrs 


get 
and 





(as 


it 
If you're being plagued with Proper blasting material enables you to 
deburr without pitting finished surfaces. 


ction 


Blast 


on high produ metal 
Modern Maizo 
toraet them 


, 
Simply load 


parts 


equipment 


Outstanding performance and qual- 
ity are notable features of Maizo Blast 


the parts into a contin- equipment. That's because it’s made by 


VOL otating fixture if they‘re small the maker of the famous Burr-Masters, 
larger parts are placed ona stationary the fastest production gear burring 
fixture in a door-operated model. The and chamfering machines available. 
rest automatic. A blast of high- Modern has put the same “know-how” 


pressure air containing ground maize 


into the Maizo Blast design to give the 
utmost in operating efficiency. 


or walnut shells quickly whisks off burrs. 


1423) DIRWOOD AYE 
DETROIT 4. Mita 











FOR 





FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-124 








Lubrication 


Multi-purpose E.P. lubricating, 
known as Molykote type BR2, f 
loaded ball 
heavily loaded sliding friction s 
by The 


Conn 


ana roller bear 


has been announced 


Corp., Greenwi h 


Che compound is an oxidati 
ited, lithium-base 
E. P. characteristies 


ly pe Z, the 


sulphide powde! available. 


product, tort 
with M 
purest molybder 
Che lubricant has an operati 
30 to 350 F. Additional ] 


tion concerning physical and \ 


trom 


properties, as well as applicatic 
The Alpha ( 
T-2-1242 


is available from 


Loaders for Broaching 


Red Ring automatic 
ram vertical surface broachir 
chines 


gle 
been 
tional Broach & Machine Co., 56 
Jean, Detroit 13, Mich. These load 
are particularly adapted to the 


which 


have 


dling of round parts on 


slots or ends are broached in 
ram machines. 

Magazine feed arrangements work 
conjunction with a hydraulic cy] 
powered load and unload mechan 
The 1,000-psi hydraulic control cy] 
is flange the 


ope rated 


mounted at rear of! 


loaders and 1S by al 
booster. 


In the illustration, the loader at 


bottom positions two 7/2-in. dia, 6 
long automotive automatic transmissio 


control rods in front of a broach o1 


single ram vertical machine where 


slots and one end are finished by 


broaching process 
Parts are loaded on the magazine 


tween side rails. With the vise 


loaders { S 


announced by Na 


ils 


th 


retracted, two parts drop into positior 


one above the other in the 


jaws 





The Tool Engi 


ts are 





ished torw ird against a stop 


der, and the air booster ap- 
amping pressure. 

ting pressure buildup in the 
vlinder causes a sequence 
ite the broaching machine 
ke. broaching two flats and 
each part simultaneously. 

ram reaches the bottom of 
high clamping pressure is 


the ram returns to the top 


Ke 


vading dogs on the top of the 
ler grip the two parts and 
ip out of the vise jaws. A 
te at the top ot the loader 
slide 


chute into a con 


he parts which then 
il lial 
the finished work is lifted 
Vise the vise retracts in 
receive two more pieces trom 
igazine 

made in a variety of 
eet specific application re- 
Phe loaders are designed 
conjunction with individu- 


ed broach holders. The fix- 


ribed permits a broaching pro- 


f 650 transmission control rods 


luding individual 


I 


teel with 


T-2-1243 


Feeler Gages 


lete line of feeler (thickness) 


blades is 
by the Klopp Engineering 
Linovia. Mich. 


the master tool, the line is 


~ hook ralt 


made of the finest quality 
etched-on thickness 


\ lock nut permits the re 


individual blades All blades 


‘da tor accuracy 


T-2-1251 


Improved Screw Points 


Allen Mfg. Co.. 


; 


113 Sheldon St.. 


Conn., announces two im 


types of point, one applied to 


rews and the other to cap screws. 


aller cup point tor set screws, 


the Allenpoint, will 


replace 


cup point set screws in the stan- 


Allen line. 
ted by the United States Testing 


tory comparatively with standard 


int 


rey 


pressures, 


ind serrated points, 
strated 


set screws and screws with 
the point 
locking at all 
installations vs. 


great 
removal 
uniformly high shaft 


g power in torque resistance tests, 


' 


Y 


set screw 1s 


uary, 


f 


performance under vibration 
complete shaft contact pat- 


ivailable through 


1954 


New ° Fast - Proven 





and NOTCHING and shapes availble up to 
SHEET METALS | 


making up a punc 





All units and jf 

il ind used ref iredly aifter 
ent arrangements. INCREASE PRESS 
PRODUCTION—Dowy fime is minutes 


as compared to hours for change 
g 


methods for over. For pre ( WOrkK 1 ull types 
i sizes of presses. START PRODUC- 
PERFORATING te 


TION AT ONCE. Pierce materials uj 


ota Mara Sizes 


REDUCE DIE COSTS 


tX , U Km 


3 inches. 














Whistler MAGNETIC Dies a: work in large inclinable press. Magne tized 


retainers hold the units. No bolting required. A fast, economi al method in 


h and die set for short or long runs. All parts re-usable 





Whistler ADJUSTABLE Dies on perforating an 1 notching job, using 
Tee slotted die set. With Whistler Adjustable Punch and Die units production 
} ] | 


starts within hours instead of weeks. Last minute jo! inges made quickly 






———E————— 
@ Here are the 
complete de- 
tails with prices 
and applica- 
tion illustra- 
tions. Send for 
these catalogs. 
No obligation. 


Fh 


S.B. WHISTLER & SONS, Inc. 
Adjustable, Magnetic, Custom and Cam Dies for all Industry 
744 Military Road, Buffalo 23, N. Y. | 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-125 
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1) Stril 0 1! Allenoy ind Tool Holder 
NC or NI 

Ar inusually designed vertical tool 
recently announced by the 


Vascolov-Ramet ( orp.. Waukegan, III 


the cause ncludes among its special features a 


| ' | damage te built-in” carbide chipbreaker, which 
this iter provides correct chip formation over 
ilarlvy iu wide cutting range for single chip 
' | tect against breaker results in lower chip pressure 
dropping or ind therefore reduces horsepower, tool 
f surtace wear and heat 
\ i] re Further, the method by which the 


T-2-1252 ( irbide nsert 1s held by the \ R tool 


Guster ANGULAR SET-UPS 


WITH GAUGE BLOCK ACCURACY 


MAGNA-SINE 





ps the Magna-Sine saves hours of set-up time, provides positive accuracy 

“~ k $é ’ with t dist tion 
ne quality permanent-magnet chuck mounted on precision hardened and 
Qe plote A Table f Constants provided, quickly shows the standard gauge 


wert between the plates for any angle—single 


or compound. Set-ups to gauge 


y take minute not hours! When closed, the Magna-Sine is used as a con 


nagnetic chuck housands are in daily use 


Write for your free copy of the Magna-Sine Catalog 


which shows all styles and sizes price list is included. 


OMER E. —Xshbine COMPANY 


Dept 





126 


E, 5722 TWELFTH STREET e DETROIT 8, MICHIGAN 


Also producers of special gauges and fixtures 


GRINDING 
INSPECTION 
DRILLING 
BORING 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-126 


- 4 4 4 


holder permits all of the cart 
to be used lo sharpen the i 
that is necessary is to surtace 
ends of the insert 


The tool implies foolproof 


cause it gives positive auton 
tioning ot the cutting edge i 
cal as well as horizontal | 
idjustment location ind cla 
the insert ts done | y one acre 
ot the toolholder Phere Is 


provided at the bottom end 


screw for convenience in ups 


(backmounted ipplications 


toolholders are now available 
different 


stvles and sizes wit 


tional styles and sizes to be 


the near future T-2-12¢ 





USE READER SERVICE CARD ON PACE 
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Koldwelding Tool 


Lap welding of aluminum 

foil without heat or electri 
without flux or chemical of a 
done with the Koldy 
Drop Forge Ww 
2500 Whitesboro, Utica. N. \ 
First of a series, the tool, ide 


as Model No. KL-10. for alu 


ready lor dist 


may be 
tool made by Uti 
Corp.., 


sheet, is now 
after several months of testing 
expected that a corresponding 
the butt welding of aluminum a1 
per wire will follow shortly 

The tool is hand operated a: 
complishes the welding of alu 
foil. sheet, 


by pressing the 


shaped extrusions o1 
surfaces of the 
specially des 


together between 


dies. To prepare the metal surfaces 


the weld it is merely necessary to 
them with a steel wire scratch 


(or similar mechanical action 


move surface oxidation, dirt and g 
It will Koldweld aluminum and 





The Tool Engi 


eer 











» .isthe DIE BOOK 


ve always wanted! 





ANSWERS TO OVER 1,000 PRACTICAL DIE 
PROBLEMS WITH USE OF DIRECT READING 
TABLES AND FORMULAS 


ALL IN ONE COMPACT 
HANDBOOK 


ou direct answers to die problems 
hundreds of hours of time. Elimi- 
laborious mathematical calcula- 
Avoids costly errors of Cut and 
Methods. Contains formulas and 
hat the experienced die man en- 

s every day. Formulas in this book 
een used for many years by leading 
nanufacturers and have proven ac- 
Quick reference—Instantly avail- 


ilas and Direct Reading Die Tables 
ring die problems on the following 
yf dies 
BENDING AND FORMING DIES 
BLANKING DIES 
DRAWING DIES 
SQUARE AND RECTANGULAR 
DRAW SHELLS 
MISCELLANEOUS TABLES 
AND CHARTS 


All in one compact experience-tested 
handbook—reduced to a matter of sec- 
nds—may be carried in pocket or tool 


Write for Bulletin No. 77 


MONEY BACK GUARANTEE 


Ten days’ free examination to prove its 
lar saving value. Remit only $3.50 plus 
postage. $3.00 on 6 or more. We pay 
postage if check or money order accom- 
nies order 
‘toms “wien | 
DIE TECHNIQUES” Publishers | 
ome 
, 5005 W. Lake St., Chicago 44, Ill | 
| ase send on approval a copy of | 
| r Condensed Practical Aids for Die 
| ineers, Designers and Die Makers. | 


Enclosed $3.50 for one book | 


'™ Enclosed ($3.00 each for 6 or more) j 


1 

. | 
on | 

| 

| 

| 

iress | 
sin Ulenateidliaideheiten dein tenn sien aie ieaie in 


INDICATE A-2-1271 
ruary, 1954 





trical coppe cknesses 0.001-0.040 


or an over-all iximum thickness of 
0.080 Dissimilar sizes or different 
metals also may be welded Each thick 
ness ot mater requires a difterent 
size interchangeable die The KL-10 
handles all types of aluminum (except 
96S and aircraft qualities in the | 
temper) and electrical copper 


Welds accomp! shed bv the No. KL-10 
meet the same tests as applied to cor 
ventional welds, and it is found that 
when the weld is pulled ipart tracture 
occurs around the periphery of the spot 
pulling i siu irom one ot the sheets 


T-2-1262 


Screw Machine Feed 


According to user plant records, sub 
stantial rate increases unde production 
conditions are being obtained through 
use of a low-cost attachment for feeding 


screw machine stock, deve loped by Au 
rora Precision Devices. Inc 518 An 
derson Blvd.. Geneva. Ill 

Known as Hydra-Lite, the attachment 
speeds stock handling and also reduces 
many subsequent operations because the 
hydraulic feeding eliminates feed fin 
gers which ottel score bars 

Still further saving in time is made 


because of the exclusive signal light 





which turns on automatically as the bar 


end approaches, enabling the operator 
to be ready with a new bar without in 
terval delays 

The feed is a hydraulic, self-con 
tained, independent unit. Each unit is 
equipped with its own hydrauli pump 
and has its own supply of oil for the 
feed, thus eliminating troublesome 
filters, clogging of collets, or use of im 
proper cutting oils 

Hydra-Lite models aie available for 
all No. 00, 0 and 2 Brown & Sharpe 
machines and feed stock from 1/16 of 
an inch to 1%% inches in diameter. The 
average job requires only 20 pounds 








Balancing For — 
Mass Production 


“HI-EFF" 


BALANCING 
MACHINES 


FAST!.... 

and ACCURATE! 
@ FANS 

@ IMPELLERS 

@ GRINDING WHEELS 

@ TIRES 

@ BRAKE DRUMS 

@ SHEAVES 


@ PULLEYS 
@ MANY OTHER 
APPLICATIONS 


DYNAMOMETERS °* STATIC BALANCERS 
PRECISION DRILLING MACHINES 


TAYLOR + DYNAMOMETER 
AND MACHINE COMPANY 


6411 River Parkway 
Dept. E-1, Milwaukee 12, Wis 





INDICATE A-2-1272 














suit 10 JAKE (7 f 


BACKED BY 38 YEARS OF KNOW-HOW! 





stalog SM 454 


SPACEMAKER AIR CYLINDERS a 


AIR AND 
HYDRAULIC CYLINDERS 
4 1 H.47 


CLINCHORS 


catalog 847 





Let T-J performance help you save labor and 
reduce costs in your plant today! You'll find T-J 
products soundly engineered and ruggedly 
built for tough jobs in a wide range of appli- 


cations. 


For efficient power movement in pushing, pull- 
ing or lifting—up to 50,000 lb.—T-J Air and 
Hydraulic Cylinders with new Super Cushion 
and space-saving features! For high production 
in rivet-setting, T-J Rivitors with automatic 
feeding and setting ... air or electric power. 
For setting clinch nuts in automotive body 


panels, door locks and other products... T-J 





wviTors  Clinchors! For more work between grinds in 
cotalog 847 =tough die steel—T-J Cutters! For accurate, 
automatic control of presses, brakes, other ma- 
chines and equipment... T-J Air Controls! To 
cut replacement costs in half... T-J Reamers 


with interchangeable heads! 


Get T-J all the way for tough jobs! Send for 
latest catalogs. The Tomkins-Johnson Co., 


9! 
? | Ss Jackson, Mich. 
A | 


RIVITORS AIR AND WYORAULIC CYLINDERS CUTTERS CLINCHORS 


DIE SINKING 
MILLING CUTTERS 
cotolog 4-153 eee for tough jobs 





REAMERS 
bulletin 153 


REMOTE CONTROLS 


5 = a 


SPACEMAKER CYLINDERS x 


Off shelf delivery all styles 
to 3° bore in increments of 
1” to 12” stroke. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-128 
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ot oil pressure supp ed b 


contained pump Ss pres 
feed piece lengths up to thre 
ind the pressure ¢ in easily he } 
to feed up to hve-inen ple 
nder the heavier pressures 
to teed large bars. a meterit 


provided on the No 2 teed to 
illy control feet per minute ot b 
eliminating excessive shock 
sible damage on turret parts 
feed sizes, constant pressures 


tained throughout feed ré ' 


V-Blocks 


fools for dimensional qua 
trol. designed and manufactu 
Precision Tool & Manufaectut ( 
1305 S. Laramie Ave Cicero 
how 1h | 1de i line ot | nil \ 
Made ot torged chrome moly 
accessories, which ire ivaila 
matched pairs, are guarantes 





square and parallel and concent 
each other to a tolerance of 0. 
Heat treated and hardened clam 
provided with eacl pair. 


Three models offered includ 


1250, with dimensions of 114 x 
le in.: the 3000. with dimensions 
2'22 x 3°4 x 2%e6 In.: and the 5000 


dimensions of 44.6 x 5h. x 5% x 


T-2-1281 


Pipe Machine 


The Oster Mfg. Co.. 2057 | 
Place, Cleveland, Ohio, announce: 
new, No. 784 “Thrift Model,” 4-ir 
machine. 

The heavy-duty, fabricated stec 


structed floor type pipe machine 


standard range of 1 to 4 inches a 

extra range of 15 and %4 inch. 
Being equipped with a front « 

which requires no wrench for 0] : 

tion, simplifies frequent chang: 

pipe sizes, because a spin of the 

wheel moves the gripping jaws thr 


the entire range in‘’a few seconds. | 


The Tool Engineer 





ck is quick acting and 
ear chuck. together 
idle, provides max 
prevents whipping 


raight threads on long 


starter with push-pull 


witch for run and jog, « ontrols 
luty, 1800 rpm, 3-hp motor. 
ts tour spindle speeds are 
evers conveniently lo- 
operator lwo quick-opening 


evel operated die-heads 
entire pipe and bolt range 

istable for over or under- 

ids. Dies for the No. 784 are 
ype made of high-grade 
ind thread full length and 
National Standard 
eads 1 to 4 inches. Dies for 
1 length ind taper ak 
ind bolt threads are also avail- 
hive segments to each set 


T-2-1281 


here it¢ 
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Rectangular Tool Bits 


luMont Corp.. Greenfield, Mass.., 
ices the addition of a complete 
rd range of super high speed 
gular ground tool bits to their 
t line of square bits. 

f the 
carbon and vanadium material, 


rectangular bits, made « 


ut treated to achieve a very high 
vell (66 to 68 “C” seale) and 
ound to close tolerances without 
rization. They combine balanced 
ness, wear resistance and heat 


nee T-2-1291 


ruary, 1954 





@ MODERNIZE YOUR OLD MACHINE TOOL WITH ONE OF THESE SPINDLES. 
@ DEVELOP YOUR OWN SPINDLE WITH ANY COMBINATION ILLUSTRATED. 


@ OUTLINE YOUR PROBLEM—WE WILL DESIGN AND BUILD A SPINDLE FOR YOU. 





2499 RIVER ROAD 


Protective Coating 


Low-cost prevention of corrosion o1 
ibrasion damage to metal tools and 
parts during storage, handling or ship 
ment, is foreseen in the strippable coat 
ing called Thermo-Cote D, just com 
pounded by the Plastics Div ernst 
Bischoff Co., Inc. of lvoryton, Conn 

The ethylcellulose base coating. which 
has been “tailored for commercial use. 
is applied by the hot dip process. Sup 
plied in small blocks, it is melted in a 
thermostatically controlled melt tank 
and brought to the proper dipping tem 
perature. Instruments, tools, dies, jigs 
ind other parts are dipped, withdrawn 
and allowed to cool. Normally they can 
be handled in one or two minutes afte 
dipping. 


Special features of the coating are 





the STANDARD electrical tool co. 


@ CINCINNATI 4 e OHIO 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-129 
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OF KALAMAZOO 


6@0C0C0D MACHINERY. 8 1 


INSERT 


GRINDING FIXTURE 
For Solid Carbide Tools 


ROUNDS — SQUARES 
TRIANGULARS — RECTANGULARS 





for itself in a few weeks. Offers a fast, economical and 


oe Hammond Solid Carbide Insert Grinding Fixture pays 
accurate means of grinding chip breaker grooves in round, 
square, triangular and rectangular shapes and for rough and 
finish grinding of dull and damaged carbide inserts. Motor- 
ized Style M with lug base can be mounted on most tool 
and surface grinders and Hammond C-76, CB-77 and CB-77W 
Chip Breaker Grinders. 

BUILDERS OF AMERICA’S MOST 

LINE OF CARBIDE TOOL G 





es "32 








MODEL VC, Style M Mo- 
torized Solid Carbide In- 
sert Grinding Fixture. 


Style H, without 


motor 


also available. Write for 


Bulletin No. 235. 





HAMMOND MODEL CB-.77 CHIP 
BREAKER AND DIAMOND FIN- 


ISHING GRINDER car 
plied wit bet the 


\ 

Fix 
COMPLETE 
RINDERS 


e Inse 


DOUGLAS AVENUE e KALAMAZOO, MICHIGAN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 
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Internal Burring 


\ type of internal burring ma 
Model 388, is announced by The S 
field Corp., Dayton 1, Ohio. It 
signed for chamfering the involut 
tour of internal spline and gear 
either straight or helical around 
full form. 

Production rate depends upor 
diameter and pitch of the gear teet! 
but is said to be up to and includ 
300 teeth per minute. It is a univ 
machine tool and can be changed ove 
from one type of gear to another 
less than 30 minutes 

Additional information may be 
tained by writing to the company 


T-2-1301 


Cylinders 


The A. K. Allen Co., 57 Meserol 
Ave., Brooklyn 22, N. Y.. has presented 
a line of double acting cylinders 
air, water, or L.P. hydraulic operatior 
available in 11%, 2, or 3-inch bore, 
stroke, and with either single ended or 
double ended piston rods. 

Unusual in such equipment is 
fact that these cylinders incorpor 
Thomson Nylined bearings and “Ci 
per-brited” honed cylinder tubes 
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corrosion. Their main Punch Press per minute. According to the manutfac- | 


ompactness and ease of as- turer, considerable savings are possible 








disassembly are achieved \ bench model I-ton press, devel- with this Allen bench model due to the | 
ng of the heads, squarely oped by Alva F. Allen of Clinton, Mo.. coat of dies. Punches end dies can he 
to the cylinder tube with is particularly useful for short runs o1 made cheaply, and in instances where 
, sectiol hardened _ steel, small work because it frees heavier only a short run is necessary, tools can 
: reground flat and parallel equipment and can be operated at be made of cold-rolled stock. 
tolerance on thickness. lower cost The ram of the Allen is designed for 
e cushions are available Among the features of the Allen is a accurate adjustment and moved on ma- 
ck on the 2 and 3-inch sizes simple single-pin cluteh, which gives chined ways to provide greater accu 
-sortment of interchangeable positive clutching action and is oper- racy in operation. A gib provides for 
< flange mounts and clevis ated by a convenient hand lever. On take-up of any wear. The Allen is 
ows for mounting in any continuous operation, this Allen press operated by direct V-Belt drive 
wantelos T-2-1302 has a capacity of up to 200 operations T-2-1312 


t 
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Chuck Wrench 
xpensive precision hand-tap- t 
e, the Tappo chuck wrench, 


placed on the market by Gil- 


\| ifacturing Co., Elkhart, Ind. 
s advantages is the ease and 


with which it may be used: 











ADJUSTABLE — 
BLADE REAMERS 


for High Speed 
Heavy Duty Service 
Shear-cut angle blades 
for positive sheoring | 
action which prevent 


su 


scoring. Stocked 
to 6” diamete 








ecial skill is required to obtain 
tly accurate results. Savings 


rom minimized tap breakage by Waukesha are 


teral tap strain is eliminated. e 
ahi Seale Se aa oe nt Noted for their Economy, 
kpiece has been set up, clamped efje 
itely aligned for tapping. The Adaptability and 
rench, placed on the drill press 


ts i manually rotated in the same Adjustability 


done in conventional style E 

| .. For more than a quarter century, 
eae Waukesha Inserted Blade Cutting 
Tools have been delivering outstanding 
value to users in terms of overall 
economy. Their first cost is no higher 
than that of precision tools of similar 
scope and quality. The inserted blade 
feature and their adjustability 

greatly reduce the tooling investment 
— but their greatest contribution 

to economy lies in their proved 
ability to produce more-holes-per 
grind, month after month and vear 
after year. You pay no premium for 
Waukesha’s premium values 


pping—with short strokes, 


( le ir ¢ hips 


Ask Our Representative, or write 
for new Waukesha catalog No. 25 


consult WAUKESHA 


For Competent Cutting Tool Counsel — 
to assist you in adapting standard 
ig versatility, the wrench fune- Waukesha Tools to your needs — or in 


: j developin special tools for unusual 
I jually we I] when used for ream- P a pec! 
requirements, 








INSERTED BLADE 






when used as an attachment on SPADE DRILLS 
mac} » 7”. : lower in cost than solid 
g machine chuck. lap or ream- aokad diene. Saas Gente te 
s controlled by setting the definitely. Only the blades 


need be replaced. Stocked 
in 1-1/32" to 5” diameter 


AUKESHA TOOL CO. Wiccus 


Manvfacturers of Corbide and High Speed: 

: INSERTED BLADE REAMERS * SPADE DRILLS * TAP DRIVERS * BORING 

po chuck wrench fits conven- BARS « INSERTED BLADE COUNTERBORES + FLOATING TOOL HOLDERS * SPECIAL TOOLS. 

{ OA, cap. 0-14 in. key style 

vhich measure 1%. in. OD at | 

ole body portion. T-2-1311 tis : 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-131 


r February, 1954 131 | 


ss stop mechanism. 

ipacity ranges from 4-64 NS 
including %¢-12 NC; while 
inge extends from 14 in. di- 
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ind including 1% in. diameter. 

































































SEE the actual operation of a 
Horton Chuck with the new 
Plastic Demonstrators. 


NOTICE the pilot hole con- 
struction of the independent 
chuck and the replaceable 
pinion bushings of the Scroll 
Universal Chuck — both 
Horton Exclusives. 


ASK your Horton Distributor 
for a demonstration now. 


or write to... 


HORTON 


CHUCK 


Windsor Locks, Conn. 
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Magnet Wire 


High temperature magnet wire U 


a 
of sizes for class H service 

better, and with fine electrical prop- 
erties, has been announced by Hitemp 
Wires, Ine.. 26 Windsor Road, Mineola, 
bh i. 3 Insulated with Teflon, the 


wire has a low loss factor, low dielec- 
tri constant (?.0-2.05 trom 60 cps to 
30.000 mi ind dielectric strength 


Characteristics remain stable at temper 


itures from 100 C up to +260 C. 
Insulation nonflammable, completely 
inert to moisture and all known com- 
mercial solvents and chemicals. 

The solid conductor may be eithe 


soft or annealed copper, on which the 
reflon enamel is dip-coated. Sizes range 
from 14-15 AWG. 


lot is tested for abrasion scrape resist- 


in six colors. Every 


ance, continuity, dielectric strength and 
thermop! isthe flow before shipping. 
Single, heavy. triple or quad _thick- 
nesses are available: fine sizes are a 


Hitemp specialty T-2-1321 


Band Machines 


\ line of band machines has been 
introduced by The DoAll Co., 254 N. 
Laurel Ave., Des Plaines, Lll., stressing 
production sawing and versatility 

Operations often performed on other 


types ot mat hine tools, such as produc- 


tion slotting, slitting serrating, shap- 
ing notching etc... can now be per- 
formed in many cases more rapidly 





with the new band machines. Features 
which accentuate the production saw- 
ing application of the units, include 
greater rigidity, wider speed ranges, 
and versatile hydraulic controls. 
Versatility, formerly confined only 
to larger model machines, has been in- 
corporated in some of the smaller ca- 
pacity models, and some of these are 
now able to receive band tools for fil- 
ing, grinding, polishing, slicing, as well 


as for sawing T-2-1322 


SEE THE 


orreates witm 7 METHODS 


YOU KNOW AND 


12” stroke on base only 165 
long. Or smaller model, 9” on 
133%” base. LONG STROKE 
makes it easy to change tools. 
TRAVERSE RATE over 400 
min., FEED RATE up to 30 
min. CAPACITY 1” in steel 


Self-contained, completely hy 
draulic. Unusually accurate and 
dependable. Especially adapted 
to use On transfer machines. F 
catalog-folder and data sheet: 
write DRILLUNIT, INC., 326 
Night, Detroit 7, Mic 
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Drcape LITERATURE CURRENTLY OFFERED BY THE TOOL ENGINEER ADVERTISERS 








re COMPANY DESCRIPTION 

ke Allegheny Ludlum Steel Corp. ........ Cutting Tools—8-page booklet tells how to effect production economies by 
$ . using ALX for fast turning, boring and facing—in certain applications. 
Helpful information includes grinding, tool angles, speeds and feeds, 

3 brazing of chips. (Page 228) 
; American Broach & Machine Co. ....Broaches—Circular 300 shows America’s complete line of hydraulic surface 
z . broaching machines for high production. (Page 218) 
a B. C. Ames CO. ..ccccsccccccccsceses Dial Indicators—Free catalog 58 discusses a variety of dial inden =) 

3 age 

4 Anker-Holth Mfg. Co. .......se+eeee Air & Hydraulic Cylinders—Free bulletin gives complete line of Anker- 

3 Holth products. (Page 149) 

3 { Armour @& Ca. ss ic isles csiscereseccese Coated Abrasives—Free booklet “How to Store Coated Abrasives” describes 
Armour’s complete line of paper, cloth, sheets, belts and disks. (Page 204) 

hij The Bellows Co. ...ccscvcsccacseccves Air Cylinders & Rods—Free bulletin CL-50 discusses the range and possi- 
bility of air-cylinder devices. (Page 233) 

7 . 24 Besly-Welles Corp. .......+seeereesees Taps—Handy “Handbook for Tap Users” contains information on tapping 
— methods and tap selection. (Page 284) 
& Te Wristiek Cite 2o, Scns s'es nadavhs viene Socket Screws—Free copy of Bristol’s 40-page catalog describes Hex Socket 
Screws. (Page 216) 

Brush Electronics Co. ........sesee0s Surface Roughness Gage—Booklet “Surface Finish Control” explains how 
eee proper surface control can reduce machine costs, increase plant capacity, 
, & and improve product performance. (Page 262) 
. 17 Campbell Machine Div. Abrasive Cutter Machines—Booklet “Principles of Abrasive Cutting” tell 
i American Chain & Cable Co. ......... advantages and specifications of an abrasive cutter machine. (Page 247) 


Carboloy Dept. General Electric Co. ... Cemented Die Carbides—Free booklet “Carboloy Die Engineering Manual, 
D-124” tells how to design, apply and maintain carbide dies. (Page 225) 

The Cincinnati Milling Machine Co. .. Draw Die Tools—A bulletin M-1759-2 describes economies involved by using 
Hydroform punch, draw ring, flange ring, redraw sleeve, and finish punch. 

(Page 221) 

19 The Cincinnati Shaper Co, ..........-. Press Brakes—Catalog B-4 describes the versatility and production possi- 
i | bilities of Cincinnati Press Brakes. (Pages 28-29) 
Me A-2-185 Clearing Machine Corporation ........ Power Presses—New O.B.I. catalog gives specifications and dimensions and 
( ; explains construction of important press features such as frame, clutch, 
brake and controls. (Page 185) 

Colonial Bushings, Inc. .............. Drill Jig Bushings—“Flip-a-page” catalog gives all necessary data on drill 
jig bushings. (Page 250) 

The Cushman Chuck -Co. ............ Power Wrenches—Bulletin 211D fully describes and illustrates the Cushman 
Power Wrench. (Page 231) 
S A-2-1 Danly Machine Specialties, Inc. ...... Hydraulic Metalworking Equipment—Bulletin explains how to combine 
: such operations as riveting, punch extruding or trimming and multiple 
piercing, and thereby saving handling costs. (Page 16) 
47 Dearborn Gage Company ............ Precision Gage Blocks—Ellstrom Standard catalog contains complete speci- 
fications and prices on’ the entire Ellstrom line of gage block sets, acces- 
sories, individual blocks, wear blocks, inspection service and trade-in 
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plan. : : (Page 147) 
2-2 Dellhewit, Geeks atic ek ete asecy<saeves — —_ ee nee describes stroke capacities ne rsa) 
,% cations o ruil units. age 
i : \-3-2 Wnstnens Se Giri a cova votes caavees Contour Projectors—l2-page booklet describes the Kodak Contour Pro- 
4 jecter and how it can be applied to industrial inspection. (Page 253) 
146 Engis Equipment Co. ..........+-+++: Diamond Compounds—Technical Bulletin T-254 explains how to use Hyprez 
Diamond Compound fer cutting tools and gages. (Page 146) 
Gisholt Machine Co. ......%..ccccecccs Surface Finishing Machines—New illustrated “Superfinish Catalog” gives 
‘ typical applications for improving surface finish. (Page 17) 
4 51 Guthery Machine Tool Corp. ........ Automatic Screw Machines & Copying Automatics—New 32-page catalog 
describes Guthery machines and illustrates sample parts which were 
made on Guthery machines. (Page 151) 
: ol a ae ee | 
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TRADE LITERATURE CURRENTLY OFFERED BY THE TOOL ENGINEER ADVERT SERS 
Edgeonguse COMPANY DESCRIPTION 
A-2-130 Hammond Machinery Builders, Inc. ...Grinding Fixtures—Bulletin 235 discusses application of grinding ixturg 
to grinding solid carbide tools of various shapes such as round, square 
triangular, and rectangular. (Page 130) 
A-2-258 Beseiia Corp. * é oc oscsccencecedas ...+-Riveting & Punching Equipment—Bulletin 150 gives the complete story of 
Hannifin “Hy-Power” hydraulic equipment. (Page 25) 
A-2-169 The B. Jahn Bilt. 06s... c.. cvctdeccccs Dies—Booklet gives picture story of various jobs and economies ‘erived 
eel Machine ‘Tool—"Doo thod f gg 
x= mney & Trecker Corp. ........... Speci achine Too rway to a proven me or oe, of bi 
ee a . and small metalworking problems” describes the facilities of . oan 
machinery division. (Page 201) 
A-2-8 Landis Machine Co. .........-sseesees Threading Machines—Bulletin H-75 discusses the versatility of and econo. 
mies derived from Landis threaders. (Page 8) 
A-2-163 Lehmann Boring Tool Co. ............ Boring Tools—Catalog BT-12 discusses reasons why Lehmann boring tools 
cut boring costs. (Page 163) 
A-2-150 Lovejoy Tool Co., Inc. ......+...++0+ Inserted Milling Tools—Catalog 28 describes the full line of Lovejoy tools 
. inserted in holders. (Page 150) 
A-2-25 Morse Twist Drill & Machine Co. ..... Cutting Tools—Morse has available a number of books concerning rilling 
tapping, dies, reamers, end mills, counterbores, and milling cutters— 
regular or electrolized. (Pages 24-25) 
A-2-242-1 Morton Machine Works ............+ Fixture Clamps and Components—Free catalog describes the various de- 
signs of fixture clamps for cutting tool and design costs. (Page 242 
A-2-257 National Broach & Machine Co. ...... Gear Shaving Machinery—Bulletin S53-7 gives full details and nomenclatur; 
of National’s gear shaving machinery. (Page 257 
A-2-223 Niagara Machine & Tool Works ...... Pneumatic Clutches—Bulletin 57-A give’ full details of Niagara inclinabl 
open back presses, and discusses Electro-Pneumatic Clutches. 

(Pages 222-223 
A-2-34 The Ohio Crankshaft Co. ..........+. Hardening Equipment—Booklet “Typical Results of Tocco Induction Hard- 
ening” describes the speed and efficiency of Tocco induction heating 
equipment. (Page 34 
A-2-159-1 O’Neil-Irwin Mfg. Co. ..........08- ..-Die-less Duplicating—A new catalog gives ideas for making parts die- 
less duplicating. Bending manual gives éxact methods for bending proc 
esses in a variety of materials. (Page 159 
A-2-135-1 Ortman Miller Machine Co. ........... Cylinders—Free catalog and set of %- and %4-scale templets shows al! 
cylinders and mounting brackets for hydraulic cylinders. (Page 135 
A-2-236 Celts PR. Cl iccivncescvccuinens .»+Deburring Brushes—New free booklet discusses case histories concerning 
the use of Osborn power brushes. (Page 236 
A-2-126 Gateoe Th. Bien Cy ooo cec ticaiccciscs Magnetic Chucks—Free copy of “Magna-Sine” catalog shows al! styles 
sizes, and prices of the Magna permanent magnet chuck. (Page 126 
A-2-187 Scully-Jones & Co. .......ccccccceoes Torque Drivers—Bulletin 20-50 gives important features, specifications, and 

field-tests reports on Safe-Test reports on Safe-Torque hag 
(Pages 186-187 
A-2-278 Simonds Abrasive Co. .............++ Grinding Wheels—Free folder ESA-62 discusses the various shapes and 
sizes of Simonds Resinoid bonded wheels. (Page 278 
A-2-159-2 The S-P. Mfg. Corp. ..............5. Hydraulic & Air Cylinders—Catalog 103 gives design features, instruction 
and sizes of S-P hydraulic cylinders. (Page 159 
A-2-118-1 Standard Parts Co. ...............06- Jig and Fixture Components—A new 66-page catalog contains 150 draw- 

ings of components and discusses advanced engineering features. 
(Page 118 
A-2-196 The Debate Css ven boss casa bis eee Swaging Fae iach man contains complete descriptions of Torrington 
Rotary Swage (Page 1% 
A-2-131-1 Waukesha Tool Co. ...............:05 Inserted Blade ie Tools—New Waukesha catalog 25 explains applications, con- 
struction of the various Waukesha tools. (Page 131 
A-2-108 Zagar Tool, Inc. ............cceeeeees Drill Jigs—Data Sheet “E-2” lists a components and defines features 
of standardized self-clamping drill jig. (Page 108 

_ Fe ee nn et ee eae ee 
FIRST CLASS USE THIS 
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TANDARD 
-M CYLINDERS 
KLY AND EASILY 


“Length of rary easily and quickly 
adjusted from outside with micrometer 
accuracy without dismantling cylinder 





You don’t pay for special patterns . . . and you 
have to use a cylinder that’s not quite 

“rig for the job when you choose the 
0-M Cylinder nearly all parts are 
lized in O-M Cylinders (plus ome or 
i-standard parts), the additional 

cost is extremely small when you need a 
plex, triplex, adjustable-stroke, tandem— 
other “special” type cylinder for 
applications not suited to standard units. 








Since 






or iny 





O- M Cylinders require 14 less installation space than conven- 
mal cylinders of the same bore because O-M'’s SPECIAL 
INTE RLOCKING MECHANISM does away with project- 
ng tie rods and end caps. Also provides better balance, reduces 
distortion . .. giving O-M the lowest coefficient of friction of any 
cylinder. End plugs tapped for universal mounting. Any one or 
n of mounting brackets may be used to install with- 
ing or changing cylinder. Easily removed, in- 
ALL-STEEL with bearing bronze—no 


combinat 


t disassembl 





spected repaired 
castings 

Available in a full range of sizes (114 to 8”bores) with stand- 
ard, 2 to 1 or oversize rods. Completely interchangeable parts. 


14 day delivery on most sizes 


Write today for FREE catalog and com- 
plete set of 14- and \4-scale templates 
showing all cylinders and mounting 
? brackets. 


MAIL COUPON NOW! 





ORTMAN macu 
MACHINE CO. 
216 150th Street «+ Hammond, Indiena 

Please send latest O-M catalog. 

Please send complete set of templates. 
ame 

ompany 

idress Pein 

y Zone. . State 
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Automatic Press Loaders 


Automatic 
forging 


loaders for and 

Hautau 
Ferndale 
med to increase 
much as 300 


stamping 
announced by 
721 Wanda, 


re desig 


presses, 
Engineering Co.., 
20, Mich., a 


duction as 


pro- 
percent over 
conventional manual-loaded press equip 
ment. 

A 120-deg 
flanged drive 
ism 


an offset 
and index mechan 


index table with 
motor 
permits the mounting of the die 
punch at the optimum dead center ram 
position. Thus. 
die stability 


ing of 


punch and 
load- 
possible 


maximum 
and the 
blocks is 


without punch interference. 


is prov ided 
large die 


Because only one punch is in the die 


area, Maximum operator safety is pro- 
vided as well as ample clearance be- 
tween the die block and the outer 
punches 

The automatic loaders have a high- 


speed standard Hautau-Turndex. shock 





modified cy- 
cloidal cam and shot pin index mecha- 
particularly adaptable 
handling of 


tree, 


constant 


accuracy, 
nism. They are 
to the 

stamping 


second-operat ion 


including piercing, 


processes 


forming and coining. Parts can also 
be processed through forging presses 
with the 


Production 


automatic loaders. 


loaded and 


parts can be 


unloaded from the loaders either man- 
ually or by auxiliary feeding devices 


that provide ( ompletely automated press 
operations. Production rates of presses 
equipped with Hautau automatic loaders 
are limited only by the speed of the 
press. 

The illustrated 
clockwise 
that coins the 
per rifle 
grenade 


loader rotates in a 


direction on a crank press 
bodies ot steel 
After 


removed 


and cop- 
grenades. coining, a 
body 1s 


right-hand 





from the 
punch member, and an un- 



























is your 
guarantee 
of top 
performance 
in a reamer 
-iIn a 
distributor. 








IDE 





LAVALLEE & 


The 
Reamer 
Specialists 


LAVALLEE & IDE. INC. 
CHICOPEE, MASS. 
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finished part manually loaded in its 


place At the left-hand punch positior 


in auxiliary device forces the body over 
incl kach index is initiated by 
yperating a push-button clutch control 
The press on which the loader is 
yunted is interlocked with the loader 
| assuring that the ram will no 
e down unless the index is locked 
position. The index will not operate 
nless the ram is at the top of the 
stroke 
\ finished part is produced with each 
stroke of the press The index mechan 


ism in this application is a 0.7-se¢ ty pe 
that permits a production rate of 1200 


pieces per hour T-2-1351 





Seven-Roll Straightener 


\ccurate end-to-end straightening is 


USE READER SERVICE CARD ON PACE 
133 TO REQUEST ADDITIONAL TOOLS 


OF TODAY INFORMATION advanced roll arrange- 


issured by the 


ment in a tube and bar straightener 





recision 
Bependability 


Dovality 


.., uick oar Tooling 


ar 





The P. D. Q. (Portage Double Quick) tool holder 
and adapter line opens a new era in quick change 
tools. These Portage tools not only mean new 
speeds in production and set-up time, but increased 
accuracy as well. 


Send jor the New P.D. 2. Catolog 


)])). ) PORTAGE Double-Quick TOOL CO. 


1054 Sweitzer Avenue ¢ Akron 11, Ohio 
< =a sto 














"| 
= 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-136 
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_ 
a 
announced by the Sutton |} 
Co., Bellefonte, Pa. Designat 
the straightener employs Sutt 
sive seven-roll principle 
roll arrangement, which posit 
fines work to the pass lin 
guides 
One of the installations to 
unit at a large steel mill. wl 
4 KTC straightener. equipps 
150/200 hp 3500/1200) rpm 
speed d-c motor. is being used 
to 95-inch OD hot finished 
tubing. Straightening speed o1 
has a 60 to 240 feet per minut ; 


Designed for 35% to 12-inch OD 


and bars from 3°% to 7 o-dial } 





Photograph shows close up of impor 
tant details involved in the straighter 
ing principle incorporated in machin 
at top of page. 


KTC straightener may be readily 
fied to meet specialized needs. Ot 
straightening machines in the Sutt 
line of seven-roll design similar 
4 KTC, are available in all sizes 
great variety of applications, and « 
built to individual requirements 
Sutton’s cluster roll arrangeme! 
ploys a total of seven straightening 
\ large driven roll with two oO} 
idler rolls are located at the entr 
of the machine and another ide 
cluster is at the delivery end. In 
clusters, rolls are positioned at ap 
mately 120 degrees to each other 
tween these three-roll clusters is < 
opposed pressure roll. The arrang¢ 


The Tool Engineer | 








the use of all guides 
rated screw downs and au 
linated angling of rolls cut 
less than three minutes for 
angeover from minimum to 
ize Roll angles are auto- 
{justed to the proper setting 
of material being straight- 
full contact between work 


centralized panel, the op- 
ols his main motor and his 
speed, making his size 


~ nts by means of three motor- 
rer 


isting serews. A single op- 





ontrols the over-all operation 


single pulpit T-2-1361 





READER SERVICE CARD ON PAGE 
TO REQUEST ADDITIONAL TOOLS 





KTC. | OF TODAY INFORMATION 





Unusual T-Slot Bolt 


k and easy adjustment in length 
inusual improvement offered in 
holts by Techno Products Co.. 
FE. 66th St. Cleveland 3, Ohio. 
illy this Q-Bolt consists of a 
be (D) with hex ends, each end 
readed ID. One end (E) re- 
1 T-slot bolt (F) (or, for ex- 
, standard hex-head bolts. eye- 


} 
i 


carriage bolts o1 machine bolts): 
) other end (C) receives a threaded 
\) which has two parallel flat 
The ID of this hex end (C) has 
two matehing grooves milled through 
} threads 
| i this manner a quarter turn of the 


led stud in either direction en- 
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Eleven styles of top-quality standard carbide tools ... 
tipped with ADAMAS tungsten carbide in grades for 
steel, cast iron and non-ferrous materials. Here is 
the unbeatable team for your turning, facing and 
boring operations. Next time specify ADAMAS standard tools ~ 
and be positive of getting ADAMAS, the work-proved, 
job-engineered carbide. None finer in the world! 


Write for your new Adamas Carbide Tool Catalog AT53 -C 


ya os, i ctw # ,*/ CARBIDE 





ADAMAS CARBIDE CORPORATION * HARRIGON, NEW JERSEY 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-137 
























eiipgad a ease Senta hicioted Jaws 
biton Micro elf negate 

POR INCREASED: mine with less operator 
fitigue, Fister - hls epapds with sote, fos! 


pecking else 
heii econ ab wstMeNt of chuck jows. Main- 


stendnce of jow settings during long runs. Less down 
finte for adjustment. 


+: FOR STANDARDIZED WORK-HOLDING EQUIPMENT 


Whiton ‘Ait’ Chucks are engineered to give maximum 


efficiency and economy of operation. Sizes up to 12” are 
wedge-actuated for high speed spindle rotation. Larger sizes 
up to 36” are lever-actuated to give maximum holding power 


with minimum air consumption. Chuck body and jaws are 


made of selected steels 
and heat treated for 


strength and durability. 


exos/AW-SET 


An exclusive Whiton 


feature which, in com- 





bination with the American Standard Serrated Jaws, gives 
Whiton Chucks the rigidity of a non-adjustable chuck and 


provides for extremely precise individual jaw adjustment. 


Widen 
ect 1Q56 
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Baees 

the bo 
stud, w 
up and 
the ove 
quickly 
tion re 
use. O 


securely in 


screw { 
tight, a 
the fing 
which t 


Made 


alloy st 
withstoc 
strengtl 
(mor 
be secu 
by tigh 
T-slot | 
Q-Bolt 
place, 
without 


Furth 


ways be 


extend 


\ smi 


()-Bolts 
standart 
bolts. 


The € 


part ot 


the bolt 


stud, w 
without 


ready tor the 


disengages the tl 
ly of the bolt. per 
hen disengaged, to 1 
tube. 7 
of the ( 


down in the 
r-all lengt! 
adjusted 
quired for 


to the pre 
most ad 
nce engaged, the stu 


position by the 


B). which need only 
nd can again be loose 
ers reg ‘eal of the 
he stud has been sub 


throughout of hig! 
eel, the Q-Bolt has su 
rnd the severest tests 
1 and wear resistance 
ig its this 
rely locked onto the T 
body 


repetitive set 


advantages, 
tening the dow! 
yolt For 
thus remains accul 
next we 
adjustm: 
threaded 


positioned SO that it 


any additional 
er the stud 
past the nut 

of different 


scores ot 


ill number 
repla es 
{i and 


special length l-s 


)-Bolt can be made an 


Anv ¥ 


confined 


jigs and fixtures 
will then be 
hic h can 
disturbing 


easily be 


the fixture r-137] 
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Balas 
improve 
fingers 


stock. 
The f 
in the | 


to be ce 


with the 


loading 
this wil 
prevent 
corners 


in automatic 


Full i 
writing 
14, Ohic 


Hex Feed Finger 


Collet Mfg. Co. 
ment on all their two-split { 


announce 


designed for use with hexag 
eed fingers have a hex cl 


yack hole to enable to ope 
rtain that the stock is i 
hex feed finger w! 
stock. According to the 1 
| increase 


in the 


feed finger lif 
breakage by preventing across 
conditions when loading 


screw machines. 


nformation may be obtained 
to the manufacturer, Clevela 
», T-1381 
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ardness Tester 


11921 West 
geles 64. Calif.. an- 
sion type port ible sheet 
ester. Model 317. which 
ey ethod ot testing the 





sducer 4 orp 


pes of both ferrous 
is sheet metal 

brated muiscroscope 
obtained 
n the Brinell seale. 


can be 








} scope has a_ self-contained 


ne illuminator 
le 
1371 | 


tock of from 0.010 to 0.250 


measured. The instrument 











by using a 14-inch ball with 
— K(> load. A precision cround spring 
ACE , s used to load the ball remains 
OLS : nt calibration. Pressure on the 
ipplied by a special pair of 
— el jaw pliers. The indentation so 
measured with the micro- 
Readings in the Brinell scale 
It is not possible to squeeze 
8 rs too hard as there is a limiting 
leed ff vhich forms all indentations with 
ig e load T-2-1391 
| 
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Solenoid Valves 
1381 cal operation of the entire line 


ind 4-way valves in 1 through 
by the 
249 Scholes 
‘klyn, N. Y., is possible through 
ntly developed 


| sizes, manufactured 


’roducts Co.. Inc.. 


solenoid actu- 
vice, 

secondary pilot operating type, 
ely small solenoid controls a 
inder in the valve, to provide 


eer Fel -uary, 1954 





this purpose 

No additional line is required for the 
solenoid pilot cylinder when Versa sol 
noid valves are used for pressures up to 
valves ire ine 


150 psig since these 





ternally drilled to supply main line ait 
or fluids to the solenoid pilot For con 


trolling hydraulic pressures over 150 


fast, positive force for shifting the valve psig up to 500 psig, an auxiliary low 
spool Chis solenoid cylinder method of pressure line of 35 to 150 psig is needed 


actuation Is concede d de pendable safer to supply the solenoid pilot 


smaller, faster, lighter, and less expen Among the valves main features is 


sive to operate than direct solenoid ac the “anti-extrusion” arrangement of all 
tuation. the kinetic 0 ring seals in each valve 


| hese 


of actuating 


valves accommodate a variety type which accounts for the airtight 


devices: they mav be re ness after more than three million cycles 
positioned by spring return or by any 


ot the othe Ve rsa 


of operation. This makes it impossible 


ictuating devices. o1 to cut the seal rings in the normal op 


T-2-1392 


i second solenoid mav be employed tor 


erating pressure range 































Meh ho ced eee 
sats ee 


“UNIT-ENGINEERED” MULTIPLE HEADS 


Ettco-Emrick Multiple Heads make possible 
highest tapping and drilling production right 
on the ordinary drill presses every metal 
working shop has. In fact with them, produc- 
tion increases of 300% or more with pro- 
portionate savings in time and cost are 
commonplace. 
Results like these are possible because each 
Ettco-Emrick Multiple Head is built to meet 
the requirements of each specific job. The 
basic components, including head and work- 
holding fixture, are designed as a complete 
integrated unit to make the feeding, the drill- 
ing or tapping, and the ejection process as 
fast and as easy as possible. 
Because standardized parts are used through- 
out and because the Units can be used on any 
standard drill press, your initial outlay is sur- 
prisingly small. It will pay you to check into 
these modern, mass production tools today. 
FOR RECOMMENDATIONS 

.. and detailed cost estimates give your local 
Ettco-Emrick distributor a drawing of your 
part giving center distances, essential tap or 
drill data and the required production per 
month or per year. He’ll do the rest. 


pmplete information write for Bulletin No.3. 
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WHICH 
METAL-CLEANING JOBS 
WOULD YOU LIKE 


TO IMPROVE? 





me of the O} erations discussed in 
illu trated booklet on 
list. Then let us 


LKIT methods can give you better 


yarize® INDUSTRIAL Cle, 
a9 


Ning 


™“ ¢ 
“Teas, , env! 
{‘S + merHoods 


OAKITE PRODUCTS, INC. 


Y. 
58 Rector St., New York 6, N 


llowing jobs: 
thods and materta® for the Jo 
Dell me shout Oakite met 


Tank cleaning 

Machine cleaning 
Flectrocleaning 
Pickling, deoxidizing 
Pre-paint treatment 
Zinc phosphate coaung 
Paint strippims 
Steam-detergent cleaning 
Barrel cleaning 
Burnishing 
pan ann FREE copy of your booklet “Some 
a FR 


Al \() send me 


| Cleaning”: 
) 1 to know about Metal Cleaning 
od things °? 


. becaoee 
(¢ mfrany 


Address 
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Air Driven Pur 


The Aldrich Pump ¢ 


Oo 
Pa.. announces production 
driven hydraulic pump \ 
single- or double-acting 

unit is a simplex horizont 


signed to demand tor sma 


pacity at medium and higl 
This pump develops up to 


operating on YU psi air suppl 
contained machine complet 
filter, regulator, lubricator 
ic pressure gage, ind can | 
wherever air pressure is avail 


Aldrich pump provides eco 
eration for such applications 
tubing, valves and pressure 


we 1] as supplie > powe! 


ing presses 
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Dressing Tool 


Cost cutting ot diamond 
eration with an assured longe 
tool life between grinds re 


use of a diamond dressing to 


duced by United States Diamond \\ 
Co.. 835 Illinois Ave Aurora. | 
The device is a hand hone 
with diamond concentrate. A 
feature, involving finger-tip co 


means ot a_ hollowed-out fing 
near the end of the hone insurt 
accurate Operation This cont 
mits the hone to fit firmly in 
for accurately controlled tool 
without removing tool from 
It is available in single or dou 
stvles and in all required D 
Grit size T-2-14l: 
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inding Wheels 


Co.. Niagara 
es Carboflex de 
ling wheels for 

removal cut off 

ns to ferrous and 
na nonmetallics 
ed resin bond 
operation with 


nd combine cutting 


strength and 


operatol to cut with 


thre periphery ot the 





-eethe Modern Designér’s key 


to fast, low-cost metal joining 


This is the process that operis the door to amazing $peed, re- 
liability and economy in she production of metal assemblies. 


It’s the process that, 


l. assures exceptiOpaljoint strength plus the ductility go With- 


stand any stresses’ arid strains the joined metals will take. 


tain a ‘x,-in. arbor 2. naturally/add/consistently makes joints that are liqgid and 


gas-tight < also high in electrical conductivity, heat transfer 
and resfSrante to corrosion. 


\24-R-Be s recommended for 


ind orading ( 24 
mime tallic 


T-2-1411 


3. joins thin metals without danger from oy erheating. 


4,/totkes possible fast, fool-proof metal joining with gaskilled 


fabor. 


~ 


brings metal joining costs down to surprisingly low jfigures. 





















~~ It’s the process that deserves first consideration in thé design 
P stage because that’s where your product’s quality and@jc@st of 
. production are determined. 
LET OUR FIELD ENGINEER HELP 
} He will place at your service the maximum technical’ knowl- 
edge about silver alloy brazing and practical experieng§e in its 
cates application available today. He'll call entirely withoug obliga- 
PACE tion. Just write and say when 
OOls FOR THE FACTS IN PRINT 
Bulletin 20 gives the complete EASY-FLO and 
SIL-FOS story plus a lot of valuable information 
about joint design and fast production brazing 
methods, Write for a copy. 
Adapter for End Mills 
W Coddard Co 2280 Burt 
\l en has ae veloped i . > 
cK-change type shell end 
Standardized for No. 50 
milling machines, it is made 
n two arbor sizes which fit TYPIFYING the fast, low-cost EASY-FLO and 
nd mill bores. SIL-FOS production formula is this brass sleeve and 
mounts directly on the stamped steel lock case assembly. Parts are posi- 
flange of the machine tioned in jigs with the alloy preplaced — then in- 
. : hol 6 =. duction brazed 6 at a time in 31 seconds. Unskilled 
Ht holes and key slots pro labor does it all. 
I gid mounting i ( OSs f 
ting and posiths NOT LIMITED TO NEW DESIGNS 
al lit led | Numerous parts joined by other methods have been 
14 eigieny is provided Dy redesigned for EASY-FLO and SIL-FOS brazing’s 
faster production and lower costs. Likewise, many 
cast and forged parts have been changed to 
EASY-FLO and SIL-FOS brazed assemblies of stamp- 
ings and simple screw machine pieces. 
= 
| Ser” DY & HARMAN = 
General Offices: 82 Fulton St., New York 38, N.Y. sete: 
DISTRIBUTORS IM PRINCIPAL CITIES eres 
FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-: 
let 
Fe ry, 1954 14] 

















...Ready to Help You 


Photo shows a standard P3-2 profiling ports in an aircraft part, 
a large aluminum-alloy casting. The sides of each port are paral- 
lel; one end has a true radius, the other end is parabolic. A 
combination of other methods would do the cutting in hours, 
but the P3-2, with an automatic cutting cycle, finishes each 


)9 


port in 2.3 minutes. 


Improve Production and Lower Costs 


Gorton tracer-controlled equipment does efficient profiling, rout- 
ing, die sinking, mold cutting, counterboring, chamfering, groov- 
ing, graduating, engraving and many other standard or special 
operations. You can expect high accuracy and high surface finish, 
whether your work involves metals or plastics in flat, uniformly 


curved, cylindrical or irregular shapes. 


Enlarged templates, masters or patterns, all 
quickly and easily made, give Gorton Panto- 
graphs advantages of increased accuracy 


through reduction ratios. Work pieces range 


in size from the diameter of a 


dime to 10 


feet. Cutting cycle is accomplished manually 


or automatically. 


Fill out and mail the coupon for your copies 


of the Gorton catalog and the 
booklet, ‘““Pantography.” 


GEORGE 


GORTON 


MACHINE CO. 





2602 Racine St., Racine, Wis., U.S.A. 


informative 


Please send at 


the Gorton line 


Firm 
Name 
Title 
Address 


C 


ty, State 





once complete information 


contained in Bulletin 1655-2602. 


A778 
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bolting direct to the spind 


' 
i 


| bearing on the spindk 
helping to produce better 
by minimizing tendency to 
centricity is assured by los 
the OD of the spindl 
Manufactured from 8620 
case hardened, the adapter 
bearing surfaces that will not 
All locating surtaces 


parallel and concentric for t 


ing and acurate cutting -14) 
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Vise for 
Compressible Materials 


Instant-Action Grip-Master 
permit clamping of compressi 
rials normally requiring 
screw type vises, are being i! 
by Heinrich Tools, In Ra V 

Known as the PA series 
patented “Pumping Action 
mechanism, they include fou 
with 3, 4, 6 and 8-inch wid 
[hese are available as additio: 
standard SV series 

All Grip-Master vises advar 
jaw forward against the obje 


held with the initial downward 


the locking lever, exerting holding 
sures up to 1,500 Ib 

In the PA series, releasing 
ing lever to a 60 to 80 deg ar 
jaw is held against the work 
pressure of trom 200 to 350 | 
ing an additional forward 
the jaw by pumping the locking 
Thus, with an quick, effortless 
the PA Grip-Master vises compre 
securely hold such difficult-to-| 


terials as steel laminations 


castings, wood sections. plastic s 


T-2-1421 
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\ vtical Methods 

( Profiles” by Zbigniew 
Octohe ssue of THe Toot! 
my opinion a 

nder the heading 


| believe the third 


7 j ; / COS 


yw to determine the 

ns of the cam profile by 

He does not show how to find 
sions ot the profile in 


lor this would 


Adel be 


,ew Toronto 


rt Eichler 


Ontario, Canada 


hier is correct in pointing out 
late typographi il error 
wi term belongs in 


I He might also have 


the other errors: the three 
ige 82 that should have been 
the plus sign that should 

semi-colon in Equation 4, 


quations in polar 
be seen that lengthy com- 
would he required to obtain 


ties tor each point of the 


ore the second equation 
gle 6, which is not the basic 
lent variable ingle ot rota- 


Angle 6 is a function of @ and 
oes not give i time angle of 

1 a given r, is calcu- 

Moreover, I feel that in actual 
equations for true contour of 
would never be used, as the 
t ; 


oft interest lies in pitch line 


wi cl ire ised to cult the 


, ' tri 
Yours very truly 


Zbignie Ww Jania 
De troit, Mich 










lary, 1954 


aders Viewpoint 


Gentlemen 


1 want to thank 1 lor the prominent 

ind attractive ligest of my papel! 

Automatic Mac] Control” in Tut 

Toot ENGINEER. Des 1953, page 144 

Unfortunately, Fig. 4 is in error in that 

the photograph shown as a finished part 

represents only the first stage of fab 1 am indeed sorry that this misundet 
rication of the aircraft fitting. Con standing has occurred, and should there 
siderably less than six hours’ machin« be any further information of interest 
time was required to reduce the billet | will be glad to assist in any way 
to the form SI vn inthe hgure possible 

[he accompanying photograph correct Very truly yours 

ly illustrates the finished fitting after a Ultrasonic Corp 
series of fabrication stages. including Perry L. Nies 

three hours’ hand fu shing Contract Dept 


do jobs too tough for HSS, 
not tough enough for Carbide 





New CIRCOLOY Combines Advantages 
of other steels in general use 


Fills the performance gap between carbide and high 
speed steels — lets you restrict use of carbide and HSS 
to uses they serve best. 

Suited for tougher work but can be used for regular 
cutting jobs — because it outlasts HSS. 

Longer life, longer production runs, superior cutting, 
does operations efficiently that HSS cannot handle 
satisfactorily. 

Unlike carbide, needs no special handling — can be 
reground on any standard grinding apparatus. 

New to market, but proved efficient and economical 
in production tests for over 1 year in plants all around 
the country. 

Circoloy metal cutting saws, thickness i,” to 4", now 
offered in same line as our regular HSS circular cutting 
tools. 


Get Prices 
and details from 
CIRCLE R 


SPECIALISTS IN . . itn 


CHICAGO DETROIT MONTREAL PITTSBURCH 
CLEVELAND GREENVILLE NEW YORK CITY PROVIDENCE 
DALLAS INDIANAPOLIS PHILADELPHIA ROCHESTER 
DAYTON KANSAS CITY PHOENIX ST. LOUIS 


Developed through 30 years of experience producing 
the best available tools of high speed steel, solid 
tungsten carbide, carbide tipped. 





METAL SLITTING SAWS 
COPPER SLITTING SAWS 
SCREW SLOTTING SAWS 
COMMUTATOR SLOTTING SAWS 
JEWELERS SLOTTING SAWS 
TUBE CUT OFF SAWS 
SLITTING DISCS * SOLID & 
TIPPED TUNGSTEN CARBIDE 
SAWS * COMBINED DRILLS 
COUNTERSINKS &. CENTER 
REAMERS 


PROVIDENCE 5, RHODE ISLAND 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-143 























Technical Shorts... 


|) , ( a Neve mrad Ce As a result, drying time 


roducts has been reduced 


' 


period oa bare 2 to 


a) ! iat qr reset tT? ets - } 1 prin 
Drying Technique Founda = 7 oe 
Researc!] f Desined es called Chem-Dry. has combined 
or Protective 


proved quality with reduced costs 
Coatings btediv it will find wide usage in 
fields such as metal decorating 






.. the 


Profilometer 


TYPE QA AMPLIMETER 


For NEW Speed and Convenience 
in Measuring Surface Roughness 


*& Gives R.M.S. or ARITHMETICAI average roughness 


re idings, in microinches, selected by switch on panel. 


* Built FOR SHOP USE. Rugged; portable; compact. No 
special skill required. Has 30-second warmup. 

*® Dependable ind tamper-proof. No sensitivity adjust- 
ment. No calibration by the operator. 

*® Used with ALL Profilometer equipment, old or new for 
measuring practically ALL machined or finished surfaces 

external or internal 
*® Has many other NEW advanta 


that have made the Profilometer a standard shop tool in 


ges plus all the features 


thousands of production departments . . . Since 1936. 


FREE BULLETIN LT86 gives details. Write! 











MICROMETRICAL 


MANUFACTURING COMPANY 


345 S. MAIN ST. * ANN ARBOR 10, MICHIGAN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-2-144 





on a chemical reaction betwe 


instead of the commonly aces 


merization or oxidation, the 


dries without use ot heat 

rial coated by printing. rol 
] l 

brushing, spraying or dipp 
tions, are conveyed into 


throug! 


dichloride vapor and air is 





wire coatin ind wood finis! 


oatings ind sultul dichlo 


which a mixture 


The machine doing the wo 
structed so that vapors adher 
material are removed. All air « 
trom the system Is scrubbed 
caustic soda solution to rem 
maining vapo1 

Although the Chem-Dry 
now being made available to 
it is pointed out that each ind 


require engineering and p 
techniques especially desione 


own oper itions 


* * 7 
’ 
\ YTPIRRING IHRE MELT In an ete 
furnace has understandably 


somewhat a problem up to ni 
melt must be stirred to speed 
process 


provide 


Steel tormity 
Cooking” bath, but 


tO stir 1% 
liquid steel has been the sticke 
bling, or hand method, which | 
done in the past has obvious di 
as does the method which calls 
ingot of steel to be towed arour 
melt by means of a crane 

Now Westinghouse Electric Co 
instituted a way which appears t 
sound solution. It uses a d- 
electromagnet, operated by remot 
trol. The magnet is rotated be 
are furnace. The strong flux field « 
the furnace from one pole 
through the melt, and out to the 
pole of the magnet. This action « 
currents in the steel, establishing 
circular flow within it 

About 165 kw is required 
rotating magnet, which is drive 


50-hp motor 


’ 
Ri MATERIAL, which is 
in weight than metal and requ 
critical ingredients is used in 
usual type of mag- 
net just announced 
by The Indiana 


Steel Produc ts Co 


Powerful Magnets 
from Ceram 


of Valparaiso, Ind. 

This permanent magnet, called | 
may be expected to open new 
for use of magnets in industry 
consumer items. 

In addition to being lighter th 
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linary means, at 


} ert t sritl president 


cesses Qrinding for die jobs 


netalii it Is mag 

sa inner as metals | 
ritical materials 
irbonate, and 


of critical eveles 
pressing in dies 

is developed 

es of N. \ 

ekel it Eindhoven 
dered the first new 


the develop 


Ises TO! these magnets 
which application limits 
hs and in which the mag 
subiected to high demag 
lt ipplic itions involv 


e high resistance 


terized by short mag 

in optimum work 
oproximately 1.000 gauss 
rsteds. However it can with 
enetizing fields above 2.000 


é oss ot magnet 


duction The Indiana Steel 
Co. has constructed a new and 
q lipped addit on to its plant 


SO where commercial out 





he new magnet Is expected to 


; OoOr2 
he end of L¥Yoo 


cca eee tee Plunge grind with a Dumore saves time... 


Foundation of Illinois Insti 


sctaaian, tik sade Seda money and trouble on die-reconditioning job 


ally available small self-con 

uurce Of X y bom school equipment manu 1%” x 34” wheel on a direct plunge 
ise in In Solas ee — a ee ee sass 
~ nee 1, X-Ray Source actu nd cu n Lcius 
¥ d Promises ing roller dies t fort tior Th rsatility inother reason 
sa of a ‘Broader Use: | ine. Today, the job’s being done in why Dumore Grinders are » favorite 


e radia his shop . { itter of 14% to with productiotr maintenat and 
ce invented by Dr. Leonard ; : 
’ ; 2 hours. . it a fraction of the $50 tool room me! verywnel It's also 
pervisor of the Foundation s 
° ; ; ' ' ] ‘ : i +h wie ] 
phvVsics section Several big to S40 it 1S 1 Us ree Noh }/4 Vv ) ‘ it hu areds 
ges will be brought about with These savings in time. money and of uses of Dumore Tool Post Grind 
elopment The new x-ray source 1 1 
= . troubl« al | i { l I ] ers that ma\ n ly Vou M ik sure 
ide in aimost any size. trom 
ets to larger blocks or sheets: tioning 1S 1a —_ A 
re ly S¢ lf-contained. requiring mounted LD lf re 7 ) 1P tQori ler t1o1 ( t i \ t} your It ius 
eT electronic equipment and no This prec : | swit x tr ] I) . } Hrrve n a writ —_ 
” onnections as in conventional 
I tors us S 
erator now ised in indu try Builders of a precision line of Tool Post Grinders, Hand Grinders, | 


Drill Grinders, Automatic Drill Heads, Light Drilling Equipment, 
Flexible Shaft Tools, Quills, F hp Electric Motors and Gear-motors 


DUMORE PRECISION TOOLS 


The Dumore Company 


cine Radiation emitted is es 
the same as that emitted by 
es, but is of lower intensity. 


ticular interest to industry are 








seeable possibilities of x-ray for 





specting vital parts. Though it 1325 Seventeenth Street ©* Racine, Wisconsin 





FOR FURTHER INFORMATION SE READER SERVICE CARD: INDICATE A-2-145 


el I uary, 1954 145 








' e present pictures produced 
Ke I I ess it il [his way ire otten nterior to ones 
Wit the new ( e this use nade with X-rays which give higher 
| ive lew ontrast hence offer clearer examination 
A} | i} ‘ 
4 | x iy ou pe ites 
i g thie B : hlus Dp ( ple which 
it inside . nply nvolves 1 small quantity ot! 
g and film 4 ed ound the radioactive material that is surrounded 
W ee! If | I i layer of some heavy metal 
The radioact e center el! ts a torm 


gy known as Beta rays. consisting 


fess che helieve tl would he of high energy electrons These drive 
) omewtatl I ethod mut ny ot the ifoms in the surround 
empl tio sO ing metal Their change in directior 





ER ee 


A 





Ask for a free demonstration ; Zo 
or technical bulletin No. T-254 


ENGIS EQUIPMENT COMPANY, CHICAGO 5, ILL. 


431 SOUTH DEARBORN ST 
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ight abe dette 
traight-line pa hrougt \ 
oduces the f ener 


eres coming f this B 
X-ray converte be reg 
irving the co ile ial il 
ness and compositior ot the s} 


lo “tur of 


rl radiation 
metal shell around the radio 


ter is simply replaced by 


I 
heath th bsorbs Bet 
sheath tnat ADSOorDs ela Ta 


forming X-ray This point 

further advantage over ordir 

isotopes (| 
* . . 


\. BIGGER THAN a thimble 


istor deve loped in the researé 

tories of Minneapolis-Honeywell Reg 
lator Co. boasts an output of 

ind an ability to 


ao work not con 


More Power 
From Midget 


sidered possible 
with present low- 
output types. Thus Transistor 
a considerable ex 

pansion in the range of transi 

is anticipated. As an example 


future expected, Dr. Finn J. Lar 


pointed to the 


search directo 





role the litthke power unit would be lik 
lv to play in improving automat 
trols of the future. 

[he transistor’s output of 20 wat 
contrasts with the 20 hundredths otf 
watt for present commercial ty} 
electronic midgets currently: rep 
vacuum tubes in many 
According to Dr 


power enables it to do things here 


applica . § 
Larsen, this 


such unexpected work as_ operating 
motors, valves, relays and other 
ment. 

Although the transistor is not 
commercial production, a prototy] 
craft electronic fuel gage maki 
of it already has been built b 





company 
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4 racts of 


| veign Literature 


Elistrom 


By M. Kronenberg 





measuring ior three generations 


c trv of Manufacturing 


cular Surfaces 


rh study Dy W H. (,res on 





etrv of generating irregularly 
surfaces has recently been pub- 
by Springer Verlag Berlin 





erg. In this book the author 
the principles that govern 
ner cutting tor copying oft work- 
Ze He establishes formulas and 
‘a it should be followed in the 
i ind application of tracer con- 
achine tools for highest ac- 
ind efficient production 
suthor starts with a study of the | 
s combinations that are mathe- 
ly available for indicating the 
tions for generating surfaces in 
limensions. He presents a table 
e geometrical order of surfaces 
in be produced by metal cutting. Here are GAGE BLOCKS that invite 
He differentiates between curves or a a 
ices determined by a shifting mo your most critical inspection! 
within a Cartesian coordinate sys- 
a + determined WE'RE “fussy” about the gage blocks we make 
rotary motion with a system of And we hope, when you buy a set, that you'll be 
lar coordinates. In addition he in- fussy, too. Because only by your own critical, 
ices the concept of the stationary impartial inspection of each individual block can 
templet and the nonstationary templet you come to appreciate the true full measure 
In this way he is able to cover all vari- of quality, value, and dependability inherent in 
that may practically occur in Ellstrom Chromium Plated Standards. 
egular and irregular surfaces. Yes, we'd like you to check any set of Ellstrom 
He investigates also the relative difh- gage blocks that meets your particular inspection 
ties in manufacturing such surfaces, or production requirements. Check them block-by- 
iding with five classes, namely: block for size ... for their consistent adherence 
regular surfaces such as cvlinders. ir- to closer than specified accuracy. For flatness . 
dur enttucuse of tha Geet endex of parallelism . . . and the finish of their hard, uni- 
facturing difficulties such as slop- form chromium plated gaging surfaces that give 


you greater serviceability, longer wearing mil- 
lionths. And, too, test the fine materials used in 
their manufacture .. . for coefficient of expansion 
and controlled metallurgical stability. Then, we're 
sure, you'll agree that it pays to standardize on 
Elistrom Standards. 


irfaces, irregular surfaces of the 
. 1 order of manufacturing diff- 
including surfaces such as tur- 
wheel buckets and two higher 

of manufacturing difficulties. 
e are basically three metal cut- 
ethods available for generating 





IF YOU BUY GAGE BLOCKS, send for your free 
copy of this new Ellstrom Standards Catalog 
il method where the surface is Contains complete specifications and prices on 
, the entire Ellstrom line of gage block sets, 
° ed without the aid of a templet accessories, individual blocks, wear blocks, in 
lar controlling mechanism, (2) spection service and trade-in plan. Write today! 


surfaces, namely: (1) the tra- 


methods employing templets, 


perforated tape records, etc., and ELLSTROM STANDARDS DIVISION 


}) the method of generation of 





Dearborn Gage Company @ 22035 Beech Street @ Dearborn, Michigan 


s by means of linkage systems, Originators of Chromium Plated Gage Blocks 


and other gears. 





second class of metal cutting REPRESENTATIVES IN PRINCIPAL CITIES THROUGHOUT THE UNITED STATES AND CANADA 
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Every move counts, with no tiresome reaching 

or bending, when you operate a Reid. All controls are 
right at finger-tip level . . 
complete control, reacting instantly, without 


. always under your 
backlash or wheel play. 


Such dependable performance, the 
result of Reid’s built-in accuracy, in- 
sures precision to meet the closest toler- 
ances. When the shop order reads 
0001”, put the work on a Reid and you 
can be sure that the finished piece will 
pass inspection. Reid Surface Grinders 
are designed and precision-built by spe- 
cialists who put the results of over a 
half-century of experience into their 
every detail. 

Find out the full story on Reid 
Features for Better Grinding: request 
your copy of Bulletin 618-15. 











Elevating hand wheel, graduated in .0005” 

Optional: Vernier, graduated in .000T”, 
for elevating hand* wheel 

Cross feed hand wheel, graduated in .001” 

Power feed (Model 618V), automatic 
adjustable cross feed from .006” to 
-100” at each reverse of table. 

Table speed, 12-35 feet per minute 

Work capacity: 6” x 18” 

Table size: 51” x 8” 

Standard wheel: 7” x 2” x 1%,” 








Reid Brothers 


BEVERLY, 
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methods takes the greatest 
the book analyzing principl 
ing. milling. planing and 


Manufacturing of hyperboli: 
by inclining a broad nose t 
tion and amplification metho 
methods 


graph profile grin 


faces encountered in. airera 
and sine curves are also ir 
topics discussed 


The hook 


standing ot 


requires a row 


(,erman because 


quent coining of new terms 


sents the information well. A 


translation would be desirabl 
Forging Cast Iron 

in Closed Dies 

\ new process making it 
to press work or forge Cast 
for the first time is described 


Schlegel in the November 19 
of Werkstattstechnik und M: 
hau According to the author 
sible in this way to increase the 
strength of cast iron up to 
dimensional 


and to. obtain 


| 


permitting In many Cases ell 


or substantial reduction of m 
operations. 


While 


forging operations of steel is iu 


flash occurring in 


direction with respect to the st 
directed in the new 

method. In_ this locking 
caused by the flash is prevented 
with the 


is axially 
way, 
resultant high nt 
stresses. These stresses have be 
cause of cracking in cast iro! 
tests have been made to forge 
ously. 
Pressing in a closed die 

observation of the volu 


law to the effect that 


careful 


a body Sul 


to plastic deformation changes 
shape but not its volume. An « 
closed die would either ex plod 


stall the press if the volume of the 
To elit 
this hazard and the necessity otf 
fully 
blank, the escape of surplus m 


cast blank were too large. 


holding close tolerances 


must be permitted in such a w 


high stresses are eliminated. 


Photomicrographs illustrating | 


ticle show that the flow lines 
material are arranged the san 
those of conventional forged 


which is taken as an indication 
great increase in tensile strength 

The forging temperature is rel 
1500 F. 


toleranc: 


low. namely only about 


permits holding close 


workpiece similar to 


lurgy. The 


powder 
Croning process ca 
united with this method in the 
facture ot various cast iron art 


The author quotes a number of 
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rease in tensile 

hem one ot torging 
where the strength 
om 19000 to 56500 psi 
nstance of spheoridized 


he strength increased 


14.500 spi 
ss requires only one torg- 
sforl i pre ist blank ot 


he finished forging, 
tolerances and securing 


The new process is be- 


Germany in Various In- 
wbtain substantial savings 
ng hubs, links. gears. 
{1 many other parts 
Finish 
neeting on surface finish 


ine 1953 by the German 


\ssociation, may have tar 


fects on the standardization 
g and interpreting of sur 
This meeting continued the 


yrevious one he ld in Novem 
\ report on the June meeting 
e November 1953 issue of 
hriwt ind Vaschinenbau 
it the German Standard 
ilte extensive delibera- 


ecided to adopt the Amer 


ising the height root 
re (H } for designating 
the reasons given for the 
the H system is the fact 


} 


machinery trom Germany 
facilitated because of sub 
iller values recorded by 

the H instead of indi- 
uughness measured from top 


ot waves 


isons lie in the availability 
ents tor measuring surtace 

In the USA electrical integrat- 
es recording the above men 


init are used. In Germany the 


Schmaltz optical instrument us- 
rence of light for measuring 
ish gave an entirely different 
the same surface. France, 


he Solex instrument is used, and 
mploying the Talysurf device. 

siderably affected by the inter- 
of surface finish. 

German standard No. 4762 hith- 
for surface finish will, how- 


be eliminated but rather sup- 
by the H, . system 

it will actually be possible to 
new system in Germany other 
ties will have to be overcome, 
hem the difference between the 

ind the metric measuring 
The microinch of the English 
gives an odd value in metric 
ind must. therefore be replaced 


mparable but easily measurable 


uary, 1954 


24” BORE 





2” BORE 





COMPOUND CYLINDER 
12” BORE + 6” BORE 





...Anker-Holth matches 


your cylinder needs exactly 


@ When you bring your power cylinder problems to Anker-Holth, 
you get the engineering assistance of cylinder specialists ... backed 
by our modern manufacturing facilities. There is no 

compromise If it takes a special cylinder— regardless of size or 
type—you get the right power cylinder for your specific 


requirements air or hydraulic. 


Call or write for this help today. Anker-Holth Division of 
The Wellman Engineering Company, Dept. B-7 
2723 Conner St., Port Huron, Michigan. 


Ba, Be ssi 
% ¥ eG 24 £4 
»* A , a 


———s 


N ENGINEERED CYLINDER POWER / 
seal — “|| WP _— 


FREE on request... bulletin on com 
plete line of Anker-Holth products. 
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BORING BARS ; 
AND HEADS gif ¢ 





ARBORS 


Mas 
FLYWHEELS \ 


~" The 


MILLING 
CUTTERS 


LOVEJOY LINE 
of Modern Metal 
Cutting Tools 





The Lovejoy line of inserted-tooth type 
cutting tools has never been more 


complete —or offered so many fea- 


aia 
st 
tures. Every tool has been designed 

to give maximum production with a 

minimum of down time for sharpening. 

Lovejoy tools feature the exclusive 

Xd “Positive-Locking” device that assures 
rigidity even during heavy intermittent 

, cuts— making them rugged as solid 
@ tools. Their housings — of husky forged 


_ steel — are designed for longest life. 


Lovejoy H.S.S., Carbide and Cast 
Alloy Blades are interchangeable in 
the same housing and are stocked for 


immediate shipment. 


For standard or special cutters, call 








¢ gees on Lovejoy — suppliers to the world’s 
Bia) leading manufacturers for over 35 
ae +e years. Write today for Catalog No. 
Wa SPECIAL 28 which describes the full line of 
Le CUTTERS 
Lovejoy tools. 
“Speed & Feed Calculator” free on request 
END O¥tioy 
MILLS = SE 
AND HOLDERS —: Sin 
- “Seas, the ( 
y Fy 131 MAIN ST., SPRINGFIELD, VERMONT 
7 
sa LOVEJOY 
TOOL COMPANY, INC. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-150 
150 


good 


reading 


INDUSTRIAL SPECIFICAT onc 
by E. H. Mac Niece. Published | 
Wiley & Sons, Inc., 440 Fourt! 
Vew York, N. Y. Price $4.50 

The author demonstrates 
methods of planning writing, al 
ing specifications tor the various 
of industrial operation, providi 
basic information necessary for t 
vanced application of these me 
He also relates accuracy of m« 
ment with the ability to bette: 
and stresses the relation of tex 
and economic factors in manuf 
ing. buying, and selling 

Included are a number of 
specifications issued by leading 
ness concerns and governmental 


cies 


MECHANICAL VIBRATIONS 
K. T. Thomson. Published by Pre 
Hall, Inc., 70 Fifth Ave., New ) 
V. Y. Price $6.00. 252 pp. 

The aim of this book is to press 
the fundamentals of vibration theo 
and provide a general background f 
advanced study. Kational analysi 
veloped from basic prin iples 
phasized. No familiarity with differs 
tial equations Is presupposed 

Introductory material is treated 
detailed discussion of basic systems a 
equations common to a variety of prot 


lems 


YEAR BOOK OF THE AMERI- 
CAN BUREAU OF METAL STA- 


TISTICS, published by the Amer 
Bureau of Metal Statistics, 50 Br 
way, New York, N. Y. Price $ 
120 pp 


This book presents a complete sta- 


tistical picture with respect to the 
nomics of the non-ferrous metals « 
world wide basis. Production, const 
tion, and operating details for cop 
lead, zinc, gold and silver are treate: 
detail. Other information compiled 
this organization is available thro 
subscription to periodic reports and 


Year Book. 
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EW OF CURRENT RE- TTT 
sp. 4 AND DIRECTORY OF Wh 
Mi ER INSTITUTIONS, Pub- 
Engineering College Re- 
of the American Society 
ring Education, V. E. 
_ 103 Mechanical Engineer- 
mia State Colle ge, State 

Price $2.50. 330 pp. 
{i to give a _ picture of re 






FIRST IN 
SIMPLICITY 
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ysrams at all member col- 








S paper-bound book serves as 
S aid. Published biennially, it 
7.500 projects at 103  institu- 






































ok gives the names of respon- 





{ministrative officers, policies 





g projects and contracts. per- 








gaged in research activities, 











esearch expenditures, sources 






































ind special conferences and 














irses of interest to research 



























































ABSTRACTS OF THESES, Pub- 
DY Vassachusetts Institute o} 
gy, Cambridge, Mass. Price 
« pp 
first part of this publication 
; abstracts of theses accepted by 

Massachusetts Institute of Tech- 
in partial fulfillment of the re- 
ents for the degrees of Doctor 
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| osophy and of Doctor ot Science | y 
adil 
ed from 1952-53. The second LH Wy 
ts by title theses accepted for 
rious professional engineering Single Spindle i 1 
| i 
AUTOMATIC || 
SCREW MACHINES | 
WELD STANDARDS, Published 19/32" © 13/16" © We HA” I 
The Lincoln Electric Co.. Cleveland and i ' —_ ' 
Ohio. Price $1.00 in U.S.A.. $1.50 : : il itil 
' 
: veg capa I f machin TURNING & COPYING j } | 
t < me ec r £ ‘eT s o at - { | 
inufacturers and fabricators to AUTOMATICS | , 
both cost and quality control with Swiss-type Guide Bushing 
welding operations, the Lincoln 19/32" + 13/16” | 
: 2 i} 
ric Co. has created a set of weld — 
The f 





lards set of 19 sheets on 


aes g paper is loose-leaf bound. AT Hil 
; | SAMPLES of parts pro- 


duced efficiently, eco- 
































Also: 1} nomically and with | | 
SCTON ’ “RY | highest accuracy on 
ci0OL DESIGN AND TOOL EN- CHIP SEPARATING ||| travssuomence | 
NEERING HAND BOOK, Pub- Shown full size. 
by John G. Jergens, 18107 Inver MACHINES ilk 
fve., Cleveland, Ohio. Price $3.88 WH tH] Hi HII | 
cents postage. 492 pp. 











s book gives handy access to all 


formulas, constants, and specifi- NEW! 
needed by tool engineers, de- 32-PAGE CATALOG 
s, shop foremen, and students. 


ided are the latest developments 
mplete data as well as many sug- 
design details and concise, prac- — GYTHERY MACHINE TOOL CORPORATION 
ilormation. The book contains 
00 inked drawings and _ illusra- 
id is completely indexed. 


Exclusive U. S. Distributors « Service « Parts 


130 WEST 42nd STREET - NEW YORK 36 % 
Phone: CHickering 4-2820 YOURS ON REQUEST 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-151 
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W. H. C. Berg ee aimed Bart C. Dickey has been made 
tanda earch for process development engineer in the 

e H m-Whit 1) f Whitney production department of Acheson 

( Mr. Berg msidered al Colloids Co. In this position, M1 
' x tallurgs Dickey will be responsible for improv 

in 30 ng and developing process operations 


irrent and new products. 








MEANS BETTER COLD-ROLL FORMING 


——— 


>» TUBING > FORMING 
ROLLS 


ee 





» To your specification or ARDCOR design 


—for all makes of roll forming machines 
Made of ARDCORLOY—a special alloy steel. 


Maximum production speeds—better products. Any desired 
profile up to 36 inches in diameter. 


Also, manufacturers of Straightening, Pinch and Leveller Rolls 
to customer's specifications. 





sémevcan ROLLER DIE CORPORATION 


| 29540 | Clayton Wickliffe, Ohio 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-152 





Men at Work ... 


A. L. Foscue lias bee 
president of Electro Metallur: 
and United States Vanadium ( 
sions of Union Carbide and 
Corp. Mr. Foscue succeeds 
E. Remmers who now beco: 


Valter 


man of both divisions and a 1 
the Appropriations Committee 
Carbide. He also Is i Vice pre 


the parent company 


Announc ement ot thre 
of Robert E. Byrne as 
neer and of Charles T. Mooney 
production superintendent I 


made by Worcester Pressed Ste 


ip 


The board of directors of 7 
metric Stamping Co. has elected Day 
R. Jones, chairman of the 
the othcee of pre sident Mi ir 
previously served as presid 
1915 to 1950. At the same time. E. } 
Carney, who has been vice | 


in charge of sales. was elec 


president and general manage! 


1 Robert E. Tan- 
ner to the othce of vice preside 


Recent election 


general manager has been ant 
by Carver Pump Co. Mr. Tanne 
assumes the post of general sa 
ager having previously been 
in sales work for Continental ( 
and National Can Co 


Recent appointment of W. ( 
O'Connell to the post of 
manager of General Electric Co 
craft Accessory Turbine Dept 
been announced. Mr. O'Conn 
places J. S. Parker who has 
acting general manager of the 
ment and now continues his dut 
general manager of the Small A 
Engine Dept. in Lynn 


Pennsylvania Peerless Corp 
nounced the appointment of Johr 
Schlarb and Vern Wilson 
posts ol works manager and g 
foreman respectively. Both men 
from Peerless Production Co. L) 
troit where they held these same 


tions 


Kenneth L. Walker has be: 
pointed superintendent of the Mo 
Top, Pa. plant of Foster W 
Corp. Before being assigned 
new plant, Mr. Walker was su 
tendent of the boiler shop a 
Carteret plant of -the corporati 
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Hi W. Sweatt, president of Min- 
.-Honevwell Regulator Co. since 

now vice-chairman of the 
ueceeding Mark C. Honeywell 

eame its honorary chairman. 


Lo is made the an 

he appomtment ol M. 

FE. Dorman as manager ol materials 
divisiol In addition to 

e Canton division’s pur 


irtment. Mr. Dorman will 


of inventories. stores and 


ng engineer for the 

1) of Sipi Metals Corp. is 
William O. Bosserman. For the 
Mr. Bosserman has been 


with the nonferrous field 
ilating experience in all 
plating problems is related 


wintment of David Reid, 
Ir inager of the Abrasive and 
ts has hee n made by Norton 


Reid. formerly superintendent 

ts. succeeds Albert E. Hall 
Following in the position 

ntendent Ss Robert G. 

Clarke who was. assistant superin 


James E. Fifield is vice-president and 
general manager of newly-reorganized 
Ductile Iron Foundry, Ine. He had 
been with International Nickel Co. 


i uary, 1954 


following the retirement of Arthur G. 


vice-president of the firm. 





He formerly was executive 


ROTOR 
AIR GRINDERS 


WEIGHT. 8 Ibs.. 6 « 

LENGTH ie 

( e mode ate 
fe 

SPEEDS 5 RPM Cy 


EQUIPMENT 


FOUIPMENT il) 
x s e e Whee 











sur ROTOR TOOL .. 


CLEVELAND. OHIO 


gineering 








Formsprag Co. 








FOR CONE WHEELS 
AND 4” STRAIGHT WHEELS 


e+e + more powerful 


eo eeee. long service life 
uo ee ee fast grinding 


or 6. e.e4@ less fatigue 


*« «+ More output 


nce 


'g differe 
The ig a notol. 


is in the new ™ 


. / 
ey Some grinder: 


ASK FOR BULLETIN NO. 43, 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-2-153 





J. During has been elected J. Lawrence Buell, Jr.. formerly § as- 
president of Precision Castings Co. sociated with Reliance Electric and En- 


is the new president, 
general manager and a director of The 
7, 4 
f 4 
/ Va 
j A 
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TRADE LITERATURE 


Hydraulic Presses Positioners 


Picture catalog shows representative Well illustrated with drawings and 

pment tron photographs, Catalog B covers line of 

i if I metal positioners tor broad variety of work: 

vorking rubber, plastics and wood neludes discussions of applications 

istries neludes specifica outlines of specifications, special fea 

0 R. D. Wood Co., Public Ledger ture ind construction advantages 
Blas Independence Sq Philadelphia (ronson Machine Co., Arcade, N. ¥ 

|? L-2-1 L-2-2 








- 
ee 
MECCELEON 
ROTARY SURFACE GRINDERS 


for Jet and Piston Engine Airplane Parts 


THE MODEL “A” 


Model B Four chuck 
24 0’ and 4 T 
t t ul Gr 
tical ypacity. Work table | 
THE MODEL ‘’D” 
Model “D’’ — two ct Ipacit 
nd 16”. A 7% h. p. motor 
q ' ted t w 
deli s full 5 by tiple v 
MODEL A 
the wr il¢ 


MODEL 





Write today for complete details and specifications 


eT Ee GRINDING MACHINE CO. 


WORCESTER 5, MASSACHUSETTS 


Rotary Surface Grinders, Cylindrical Grinders, Flat Circular Cutter Grinders, 
Internal Grinders, Carbide Tool Grinders 
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For Free Booklets and Catalo; — 
Convenient Request Card on Pa; 133 





Dial Indicators 

Illustrated catalog describe 
precision instruments for che 
cluding dial indicator test se 
gages and lens measures; out 
vantages, gives specificatir 
prices. Chicago Dial Indicato 


N. Wacker Dr., Chicago 6, Ill. L-9 


Teflon Finishes 


Third revision of technical 
on Du Pont’s Teflon resin finis 
variety of successful applicat 
cusses use of material, its p 
and advantages. Du Pont Finishes D 
Room D-7145. E. I Du Pont 
mours & Co., Wilmington 98, | 


L-2-4 


Gaging Instruments 

Condensed bulletin presents 
line of specialized instruments 
gages including those for accurate m: 
urement of combustion, pressur 
vacuum, velocity, static pressurs 
many other uses; gives characterist 
of each and its general applicat 
includes pictures and specifica 
F. W. Dwyer Mfg. Co., 317 S. W 
Ave., Chicago 12, Ill L-2-5 


Screws 
Booklet | | 88. - Tapping Screw 
describes in detail seven different t 


of screws which form their own thr 


emphasizing main features;  s¢ 

charts give screw recommendations | 

various materials including steels 

rous and non-ferrous castings and for 

ings, plastics, wood and com posit 

Townsend Co., New Brighton, P 
1-2-6 


Straightening Equipment 
Eight-page illustrated Bulletin \ 
25 describes representative examples 
line of straightening equipment 
various requirements; shows principle: 
of different designs, presents detail: 
information on various important 
tures. Sutton Engineering Co., Be 
fonte, Pa. L-2-i 


Presses 


Hydraulic bending, — straightening 
and plate forming presses present 
comprehensive 16-page Bulletin 
each unit pictured with outline « 
special use, important features and | 
application. Lake Erie Engineering 
Corp., P.O. Box 68, Kenmore 5ta 





Buffalo 17, N. Y. — L-2-8 
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ec Balancing Heaters High Temperature Alloys 


prenensive ae Illustrated, 61 page 1954 edition of Bulletin No s01 offers complete 
! s Electrodvne tor catalog on Calrod electric heaters and formation on hve grades ot high ten | 
3 neasuring by electronics heating devices, GEC-1005E. gives ir perature alloys: includes typical analy 
licating the angular formation on apy tions, special tea SIs characteristics ipplic itions ma 
nce Also cover;rs tures installatior a prices Inde xed chining iIntormation ind forging in 
ete line of Electrodyne by processes and application, also gives structions Firth Sterling Inc 113 
stat balancing ma methods for letermining power re Forbes St.. Pittsburgh 30. Pa L-2-16 
()l se Testing Machine quirements ind heat osses tor 1 
Rd Willow Grove ises, General Flectric Co Schenecta Calculator 
L-2-9 dy 5, N.Y L-2-14 Pocket size slide rule calculator a 
lows for q iick determinatior ot cor 
al Joints Electronics Equipment rect sprocket ratio to be used on chain 
pag brochure on Brochure B-6093 presents a 16 page lrive for company’s automatic roll feed 
ts covers applica SUMMArY t available for punch presses; reverse side of caleula 
lata. models and use _in electro ndustry; includ tor has a slide rule for determining 
- P oint selection and othe descriptions pplications and operat weights of metal pieces trom length 
letailed discussior ng ranges ind important technical width and thickness Wittek Mfg. Co 


—_— principle on data. Westinghouse Electri Corp Box 1305-15 W. 24th Place. Chicago 23, Ill 
ire de signed Write 2099 Pittsburgh (0. Pa L-2-15 L-2-17 
Joint Div., Gear Grind 
‘ Ci 901 hristopher 
\ 
ind stamping 
ill quantity stampings pre 
pamphlet; shows particularly 
is and production of 1000 
ludes specifications tor max CAN INCREASE lA 
K SIZé blank thickness and YOUR PRODUCTION r 
pressure. Dept. KP-B101 AS MUCH AS 50%...with 
lool \ inutactt og D.. 
gy gg ee My ~ LOWER COST PER PIECE MACHINED 
L-2-10 F BETTER QUALITY OF PARTS 
LOWER MAINTENANCE COST 
Controlled Volume Pumps : 
sausiaed tp Wallctin Me. 1058 LESS FLOOR SPACE 


wered controlled volume | a ea ae 


j cludes details on pump ope! 





i n¢ ples eX imples ot complete 
ed chemical feed systems, de- 


ad drawings ot construc 





operating features; also con- ‘ es i a 
ipacity-pressure ind air-con r % : —— — 
tables. Milton Roy Co., 1300 4 swgee 
d Lane, Philadelphia 18, Pa if 
L-2-11 
\ir Valve 
ring bulletin No. 61861 gives 
oncerning the “Wobble-rod” air 
Y ; Describes operation, gives vari 


ipplication ideas, and includes 
tions and price data; sectional 
gs allow study of its special 

Pantex Manufacturing Corp., 
x 660, Pawtucket, R. | 


L-2-12 
Wet Blasting ' . "The Brake Parts Lee” 


10 Liquamatte, designed for zy WRITE FOR CATALOG 
g yn cleaning and finishing opera- SOME MFG. REP’S TERRITORY STILL AVAILABLE 
olving small parts lifted and 


manually, described in illus BURG TOOL MFG. CO. pep. 1:2 


Bulletin 93: gives complete 


itions, typical applications. 3743 DURANGO AVENUE + LOS ANGELES 34, CALIF. 


in Wheelabrator & Equipment 
182 S. Byrkit St., Mishawaka, 













FURTHER INFORMATION, USE READER SERVICE CARD 
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Drive Controls Blast Cleaning 


) er a Comprehensive booklet No. 1500 
Reeves va Blast Cleaning offers extensive, non 
j | ntormation on ibrasive cle il 
( y pes y liscusses basic advantages of the 
Ocess il analvsis ot where this 
» nethod can be used. and how it works 
rmduectior Covers types ot surtaces to bye cleaned 
. she required time element and 
tensiol ost Also deals with types of blast 
ele eanil machines tor spec fic uses is 
ete well is ibrasives tor various obs 
\ ( r !? of ( | Hagerstown Ma 
L-2-18 L-2-19 


\~ ELECTRIC 
FURNACES 


—_ > ‘SS. hardening 








ee | 


, 





& 


we “a 
| Heat Treats 14,000 Taps Daily at 
JARVIS TAP 


This is a key point mass production operation 
at Jarvis Tap, N. Attleboro, Mass., where 
speed and dependability are essential. Frank 
DeLucia, Supt., insists on Sentry Furnaces 
with the Sentry Diamond Block atmosphere 
because he knows this combination will pre- 
vent hardening variables and maintain con- 
sistent high quality. A battery of Sentry units 

keeps their production running smoothly. po a hag 


Sentry Furnace shown above is Size 2, Model Y. liens yong 


= 


a Actual size of tap. 


Request catalog J-45 
For optimum hardness with complete protection against scale or decarburi- 


zation, heat treat H. S. steels with Sentry Model “Y"’ Furnaces and Sentry 
*High Speed Steel 


Diamond Biocks 


THE SENTRY COMPANY 





Illustrates and de 
scribes all sizes of 
Models Y and YP 
Furnaces and The 
Sentry Diamond 
Block Method 





FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-2-156 
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Tangent Bending 
Details oO Bath lange 


sequence presses are present 


page completely llustrated 
(ives facts on construction 
tions and operations, and als 
idvant iges oft each ot the to 
il volved ShHows many don 
ndustrial applications of this 
metalworking Phe Cyril | 
Aurora & Solon Rds.. Solon. O 
L-2-20 

Gages 

Bulletin S-L shows line of 
precision measurement of inte 


mensions iInciuding dial bor 


inside micrometers interna 
comparators and groove widt 
Includes discussions of design 
special characteristics dit 


drawings and tables and pr 
Rimat Tool Lo 2] \ Day ‘ 


Pasadena 2. Calif i. 


Tool Steels 

Details on companys tour 
tool steels (Cyt iph Vo (,ral 
Graph-Al and Graph-M.N.S 
ed in extensively illustrated br 
data covers heat treating 


properties and ipplic ation intor 


lor each steel Numerous table 
charts allow quick reterence 
portant information Phe | 
Roller Be iring Co Steel i! 

Div... Canton 6, Ohio L_-2-2? 


Dies 

Comprehensive 112-page die 
deals with press brake dies and 
intormation 


tooling: includes 


to select dies for specif jos 
nages required et covering a 
monly used types: well organiz 
Well illustrate 
drawings and Write d 
to Verson Allsteel Press Co 


Kenwood Ave Chicago 19, Ill 


convenient usage 
photos 


Q f ~ 


Surface Plates 

Principal features and advantag 
laft-Peirce granite § 
plates covered in Catalog No. 510 


line of 
includes tabulated specihcations 
large range of plate sizes. The 

Peirce Mig Co W oonsocket R.1| 


L-2-23 


Surface Grinding 

Pamphlet describes complete | 
6 x 18 in. reciprocating table s 
grinders with operating features 
ifications and dimensions;  illust 
to point out special features. Inc 
descriptions and pictures of access 
for use with the machines. 
Brothers Co., Inc.. Beverly, Mass 
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eel torm ilated 
ienil itomic en 
kxperts on. the 
will convene 
Michi in campus 
present Knowl 
De les Phe | ni 
\! erican 
sponsoring the 

tatives of \K¢ 


ictively co 


lit 


Institute of 


Peacetime Uses of 
“ee , nelude papers 
ive been cleared 


{ : irlv cleared intor 


corporate changes 


As of the first of the vear. Union 


( ida Ltd subsidiary of 
Carbide and Carbon Corp., be 
) xX companies Bake 

Canad Ltd., Canadian Rail 

s ce Co., Ltd... Carbide and 
Chemicals. Ltd... Dominion Oxy 


o Metallui 
Ltd ind Natior il 


gical Co 


Carbon 


) | ed as Divisions of 

‘ bide ( nada 
\rrangements have now been 
tor the purchase of Kaiser for 


of $16!4-million par value 


mes oft preferred 
Kaiser Aluminum & Chem 
and 100.000 shares of com 
founding stock 


Kennecott 


convertible 


CK from. the 


" 
ot that company by 


Corn 

t 
otiations have been reported 
wavy lor the purchase ot the 
issets of M inistee lron Works 


According to the 


" 
gan Tool Lo 


ement otf the move. the pur 


y 1] 
ompany will 


icquire the name . 
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lary. 


good will and business of Manistee Lro 
Works including the right to manufac 
ture and sell all present products of the 
company At the moment. the Manistee 


Mic hig in 


plant Is phelng ope! ited Dv 


lool 


is the lessee 


KNIGHT’S 


Joule fea 


ROTARY 


ee 
any vertical 
milling or 
boring machine 


(Complete self-contained motor driven 
units that adapt any vertical milling or 
boring machine for cycle milling and index 
ing.. 

. continuous face 


. cam milling . production milling 


milling other jobs 


that require an automatic revolving fixture 


No setup time required—special equip 


ment or adaptors unnecessary—no feed 
connection to machine. Plug them in to 
electric outlet and they’re ready for work 


An exceptional time and labor saver! 


Wat Coupon or Srochure 


W. B. KNIGHT MACHINERY CO. 
3928 West Pine Bivd. ~ St. Lovis 8, Mo 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 
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Ly pe annealing turnaces clean ind 


Inspection facilities ind control dey 


come 
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Entry into the commercial electronics 
held by 


with 


Thompson Products, Ine., will 
that 


systems 


( ompany s pure hase of 
Bell 


sound produc tion equipime nt 


Sound manutacturers ot 


\ccording 


0” MODEL 


18 quick-feed 


changes, 144” to 52”, or 3” to 108 


4 


2” MODEL 


Infinite variable 


feed. Automatic positioning. Table 
can be increased to 60” with sub 


plates 





ATTACH TO COMPANY LETTERHEAD 


W. B. KNIGHT MACHINERY CO. 
3928 West Pine Bivd. . St. Lovis 8, Mo 
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Send information on Power Feed Rotary Tables 


tle 


Also send details on Knight Milling Machines 
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cutting\ edges on 


one KEND X tool! 





No tool grinding expense and minimum machine 
down time for tool changing—these are the ad- 
vantages you Obtain from multiple-edge Kendex 
throw-away”’ insert tools. For example: 

\ Kendex round insert, used to bore 214” cast 
iron stators, machined 300 pieces before one cut- 
ting edge dulled. Then, without removing the shank 
from the boring bar, the “button” was revolved to 
a new cutting position, until 3,000 stators were 
machined with the insert’s 10 cutting edges. Best 
previous performance, by a conventional brazed 
tool, was 400 stators per tool grind. 

Kendex precision ground buttons have Kenna- 
metal’s high wear-resistance, for long life. Screw- 
mounted, they can be rotated in seconds to new 
cutting positions without removing or resetting the 
tool holder i great time-saving feature. W hen all 
cutting edges are used, the insert is thrown away — 
replacement cost is slight compared to that of 
regrinding 

Only Kennametal makes Kendex “‘throw-away” 
inserts. Ask your nearest Kennametal tool repre- 
sentative to help you apply this cost-saving tooling 
to suitable operations in your plant. Kennametal 
Inc., Latrobe, Pa 


KENNAMETAL | 


CARBIDE TOOLING 


¢ 
Y 
EASES PRODUCTIVIT wee 


=a a 
ae > 


CEMENTED 


THAT INCR 



















Hard, strong, wear-resistant Kenna- 
metal is molded into square, round, 
or triangular Kendex inserts, which 


ore precision ground. 


Kendex inserts are 
mounted to suitable 
tool holders with 
socket head screws 


When edge be- 
comes dull, insert is 
turned to new cut 
ting position. When 
all cutting edges 
have been used, in 
sert is thrown away; 
no regrinding. 
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to the announcement from ] 
the Columbus firm will retain 
ty and operate as a wholly-ov 
sidiary. Its founder, Floyd 
will remain in a promotional 
while William M. Jones, T} 
electronics division manager 
overall director 


Gun drill manufacturing 
tions of Conner Tool & Cutte 
Detroit, have been purchased by \ 
son Industries, Inc., Big Rapids. \| 
Chis transfer now makes it pos 
an original equipment maker 
accumulated knowledge in bori 
large or small diameter holes 


As of the close of bus 
Kenosh \ 
division of Eaton Mfg 
leveland. Prior to this time, the V 


1953, Dynamic Corp.. 


became a 


consin firm, which was acqui 
Eaton in 1946, has been operat 
subsidiary. Operations will co 
with F. L. Hopf as general man 
the plant which now is designat 


the Dynamic Div. of Eaton 


expansions 


Construction of a new pla 
Landis Machine Co., currently 
completed at Waynesboro, Pa 


sents an investment of about a quart 


of-a-million dollars. The facilit 
be devoted to the produc tion of the 
the company’s line of collapsibl 
solid adjustable taps. It will in 
present ofhce and manufacturing 
by more than 60 percent 


Opening of a Cincinnati office 
been announced by Sipi Metals 
as part of its expansion progran 
complete stock of non-ferrous alloys 
Joseph H. Hor 
has been made district manage 
charge of the office 


be maintained there. 


E. W. Bliss Co. has com; 
arrangements for the 10-year leas 
a 62.500-sq-ft factory at San 
Calif. At present, the plant is equ 
to manufacture and repair all 
products except the largest metal» 
ing presses and rolling mills. Ac 
ing to Bliss president, Howard I 
rick, plans for the San Jose fa 
include the manufgcture of their 
of At the 


line machinery. 
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SHEARS 
4 hand models 
models 
ROD 
. ~ PARTERS 
- 2? hand models 
es LOREEN 
ex 
\ NOTCHERS 
PUNCH 
PRESSES 
2 hand models 
| 
BRAKES ROLLERS & 
1 models “= 19 
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W CATALOG 
with ideas for mak 
Die-less Du- 


the 


money- 


me-saving tech 


ted by 


Di-acro 
Sent on 





BENDING MANUAL 
Gives exact methods for 
bending processes in a va- 
riety of materials. Over 90 
diagrams and charts with 
suggestions 


Request 





IL-IRWIN MANUFACTURING CO. 


375 8th Ave., Lake City, Minnesota 
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time, it will maintail i supply of 
standard parts to permit carrying on 
extensive repair service It also will 
stock standard die sets and supplies 
made and distributed by Bliss sub 
sidiary The Die Supply Co 
Establishment of the California plant 
is aimed at enabling the company to 
improve service to the western metal 


working industry 


More than double the area of ji 


former plant and twice the machining 
capacity have been provided for Cadil 
lac Gage Co. with the completion of 
its new modern plant at 25760 Groes 
beck Hwy. Detroit. Mich. Among the 
main features of the facility are the 
inspection rooms with completely auto 
matic temperature control. In addition, 
the increased space has made room for 
the addition of a new department pro 
viding precision chrome plating facili 


ties 


Completion of a $1,400,000 modern 


ization and expansion program in the 
Ithaca, N.Y power transmission chain 
manufacturing plant of the Morse 


Chain Co. has been announced by f 
M Hawley, president of the Borg 
Warner industry All foundry facilities 
] 


it the Ithaca plant are being aban 
| 


doned because of decreased industrial 


demand tor cast iron sprockets, Mr 
Hawley explained ind Morse will now 
buy sprocket castings trom outside 
sources. Its 75.000 sq ft iron foundry 
has been converted to a punch press 
and heat treat ng pl int while i large 
covered addition with railroad siding 
has been built onto the former foundry 
building to provide steel storage facili 
ties 


warehouse and storage 


Opening of a new warehouse in 
Rockford, Ul by Udvlite Corp has 
been announced by L. J. George, Chi 
cago district manager. Located at 310 
Market St., it will be under the super 


vision of David B. Stockton 


Recent announcement has been made 
of a warehouse at 12800 Puritan Ave.. 
Detroit, Mich. to stock the line of fixed 
gages made by Shefheld Corp. in ad 
dition to all of the products of Thread 
well Tap and Die Co., Shefheld’s wholly 
owned subsidiary. The facility, which 
is operated as Sheffield Threadwell 
Sales Corp.. is under the direction of 








HYDRAULIC 
CYLINDERS 


EVERY 


MODERN DESIGN FEATURE 





@ 2000 p.s.i. 
e Compact design 
@ J.1.C. Standards 
@ Il models in I! sizes 
@ Up-to-date engineering 
@ All steel construction 
® Wide choice of rod sizes 
@ Quick-change packing 
cartridge 
$-P makes hydraulic 
cylinders for the world’s 
largest corporations. 
Representatives in prin- 
cipal cities. Prompt de- 


liveries. Send for copy 
of $-P Catalog No. 103, 


S-P AIR deme 
CYLINDERS ~~ 


Famous for long life—low downtime. 
Piston packings “replace” themselves. 
Prompt deliveries. Send for Catalog 102. 


OTHER S-P PRODUCTS: Power Chucks, 
Rotating Air Cylinders, Parallel Grip 
Collet Chucks, Drill Press Chucks, Ex- 
ponding Arbors, Blank Jaws, Air Valves, 
Air Pistons, Air Control Accessories. 







THE S-P MFG. CORP. 


ESTANLISHED 191€ 


12415 EUCLID AVENUE 


CLEVELAND 6, OHIO 





A Bassett Company 
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LET'S TALK FACTS 
ABOUT FACE MILLS! 








“This NELCO solid- > 
brazed, carbide tipped 

mill is the best tool we've 
got. We get the most for our 
money — it's solid, rugged 
and dependable ... gives 
better finishes, higher table 
feeds and turns out more 
work between grinds. Boy! 
It's a Honey!” 


HERE'S WHY... 


2 or 3 solid-brazed face mills cost less than | inserted blade 


type! The same initial investment provides 1 or 2 spare 
cutters which can be used while grinding the original. 


There’s less chance of damaging rugged, one-piece solid- 
brazed type cutters. No moving parts to keep aligned! .. . 
No loose parts to shatter, to accidentally injure workers. 


A SOLID tool has to work to closer tolerance! It’s a fact! 


Solid-brazed cutters can be repaired quickly when damaged 
— No costly machined body to be re-worked or replaced. 1 
blade for an inserted type cutter costs as much as 3 to 5 re- 
placeable solid carbide cutter tips. The solid-type face mill 
has up to twice as much usable carbide. THEREFORE — 
SOLID-BRAZED FACE MILLS GIVE YOU—-MUCH LOWER 
INITIAL COST — LOWER MAINTEN- 
ANCE COST — FASTER PRODUC- 
TION — CLOSER TOLERANCES — 
GREATER SAFETY and LESS DOWN 
TIME! 


THESE ARE FACTS!... 
Solid-brazed type face mills are 
NOT GADGETS .. . they’re de- 
pendable, accurate, production- 
proved 1 PIECE cutting tools. 


Benefit by proving these face-mill- 
facts on your machines NOW! 


NELCO TOOL COMPANY, INC., MANCHESTER, CONNECTICUT 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-160 
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{ harles () ¢C.romwe | \t I 
ce 1s extended to Wavne Oa} 


h mah 


Macomb counties, whi 
(,reater Detroit area; althoug 
goal includes the service to a 


in and Northern Ohio 


Some 500 guests, main! 
die steel users, attended the o 
it Latrobe Steel Co. to help 
the opening of the compa 
warehouse at 741 Ramsev Ave 
N. J The facilitv. designed 
isers in Northern New Jerse 
New York and the Hudson R 
ireas, replaces the former 
in New York City. It will n 
issortment of tool steels, witl 


pl if eable threug 


its own tt! 
operating to ind tron the 


schedule 
new quarter 


Move from its former la 
Milwaukee to a new and mu 
plant at 500 S. 88th St. has |} 
nounced by the Joseph Tr. Rve 
Son. In Phe new facility 
four times the capacity of tl 


which the firm oc« ipled since 19 


The Los Angeles branch 
Pratt & Whitney. Div. of Niles-B: 
Pond Co.. has been relocated 
larger quarters at s‘Ol6 | () 
Blvd This office will carry 
comprehensive stock of its co 
regularly listed cutting tools and « 
is well as providing added office 


for sales and service personnel 


> 
Open house marked the Pines 
neering Co Ine move into if 
plant at Aurora. Ill More thar 
engineering and production exe 


inspected the modern equipment 


production bending. and precis 


metal-cutting and _ fabricating 


plant, covering 70.000 sq ft, represents 


a 50 percent increase since 
(mong other improvements disp 


it the open house was the new 


handling a much broader rang 
multiple bends with a single t 


setup. 


Early this year the Chamber 
Engineering Co., Chambersburg 
will be able to occupy its new adi 
tration building. With its comp 
will come more space for all it 
partments including administt 
sales. engineering. laboratory and 


ip 
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Pines 
90 ton tube and pipe he nding press | 





















































{UTOMATION 
rR a | 
17 FORD | 
hinges on design, xews 
maintenance, management . 
by G. G. Murie 
Supervisor of Design 
Engine Mfg. Engineering 
Ford Motor Co. iwhinerv elements and in) applying 
tools to the job. Productio T 
inv cases are made up of groups ol 
transter machines that are completely 
\ iutomatic in themselves and must be 
1oOps oO AUTOMATIC han nachine will tomatic mdexing [ye coupled together by automation to ga 
» ee eee | ee ee the full potential benefits 
it Ford originated in the 
e manufacturing costs, in Transfer Machines Development 
ciency of machine tools, and lo illustrate Unie techniques used The early automotive issembly line 
a oS eooe consider the production of automotive was. in a sense, the start of automation 
lepartment was set up lo Cor crankshatts One portion of the ma The original chassis assembly line was 
ae ve opment ol methods to Crit process nvoived drilling “IN utilized when Henry Ford introduced 
roblems, Some early sys oil holes, six etering holes, six light the idea of rolling the chassis along a 
worked out on a cut and try ening holes and inspection of the opera route with operators ind stock spaced 
xisting machinery and equip tion. Ten years ago twenty-nine sepa along it 
be utilized, to justify cost rate machines would have been re From. this point, the moving chai 
: quired. Today the same department r conveyor developed and the operator 
s now placed on propet quires only three transter type ma was tree to spend ill of his time on 
il design. Simplicity and chines of eight stations each. The part issembly operations 
ire the keynotes s loaded at one end and unloaded at The conveyor became a symbol of 
ition planning, while cost the other end with all operations in mass production and was installed to 
; Ihe underlying purpose between being completely automatic perform many operations such as stor 
e production lines of a few Phis applies fo other operations such age of materials. delivery to the line 
parts) manutacturing Was is milling i Cringe reaming ind ind for issembly operations to move 
i series of individual ma lapping the part past the worker 
perform the operations Such mae ne tools, Known as trans \utomation is a separate ind «di 
eps with manual handling ler machines cause protound changes tinct tunction of manutacturing eng! 
CMEReS oday, where pos on our entire production process, Mai neering, is a development of the last 
cessing engineers plan a con power must be red stributed to handle decade The word was coined bv Mi 
of similan operations to be new sets of problems \ tresh view Is D. S. Harder. Vice President Manu 
part in one continuous required ol ethods o! maintaining facturing. Ford Motor Company The 
Overhead monorail system for engine assembly is extension Inline machine tool drills crankshaft in progressive 
of conveyor-line idea, carrying through to shipping. station operation. Central power panel is above. 
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| | empha since 
It meal go is the 
| part ré rt 
Elements 
cated il ich a manner as . . . 
Engine blocks are automatically eject- 
e the parts from the unload i 
I ed upon transfer equipment from 
i piece of process equipment broaching machine. Automation shut- 
tain positior tle positions them for next operation. 


the 


The BIG difference in Lamina Guide Bush 


a 
re t ff e a al Cc e ings—lower maintenance costs, longer dic 


life, fewer part rejects and press shut 
e downs—is the free-running bronze plating 

+ 
is on long-wearing hardened steel 


GUIDE PIN BUSHINGS 


Used with Lamina Guide Pins, these bush 
ings provide a precision combination that 
assures better die alignment—less die wear 
And because Lamina Bushings are hardened 
steel under the bronze bearing surface 

pins are water-hardening tool steel—they 
keep that precision for thousands of extra 
press strokes without wear or distortion 
Yet the smooth, free-running bronze bear 
ing surface eliminates possibility of seizure 


story.. 


For lower production costs and more con 
sistent quality on all your stamped parts 
specify Lamina Guide Bushings and Pins 
both for replacement and when ordering 
new die sets. Our new illustrated bulletin 
and price list tells the whole story. Contact 
your die set manufacturer or write direct 
to us for your free copy 









) nin 


SPECIFY GUIDE PINS, TOO! 
lamine also produces o complete range of precision guide pins 
Made of water-hardening tool stee!, Lamina Pins eliminate “mush 
rooming’ during assembly—odd yeors of service. Available in 
straight, shovider and removable styles 





STRAIGHT PINS SHOULDER PINS REMOVABLE PINS 


DIES AND TOOLS, INC. 


14925 W. ELEVEN MILE RO. * BERKLEY, MICH. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-162 
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transter and load into load 


ot next machine: it may 


\> 


turn or tilt the part in afl 
position to properly load t| 
piece ot equipment 

A group of devices is usu 
sary when the amount of 
required for one operation dif 
that of the following ope! 
this case, an electric contr 
usually required to proper] 
nize all movements. In any 
iutomation is interlocked 
so that no loading or unload 
place while the machine ele: 
going through their cycles 

Automation may also inclu 


sary devices to dump chips 


Gta 





Floor 
mati 
ers th 
from 
strikil 

Crankshaft lathe is automatic in op 

eration even to chip removal through 

sluiceway in floor. 

pieces from the part automati 

may be required to tilt the part 

short time to drain off coolant « : grow! 

that it will not be carried i t 

equipment of the following operat 

Pros and Cons 

\ wide variety of materials 

handled with substantial saving 

at the same time eliminate dange g 

handling, such as in large stamping 

heat treat operations and forging ope i 

tions. [In many respects automation is en 


the extended usage of conveyors 
played such an important part 
early development of mass produ 
In addition to other benefits 
mation permits a machine to ope May 
closer to its design capacity. (sing 
high cost machinery to a great 
gree is, of course, a definite 
tage. In some press lines it w 
possible to load presses fast ¢ 2 
by hand to keep them running 
tinuously. Automation makes it p g 
machines 
connection of all elements of a p 


to do this on many 


tion process for an over-all sy 
nization has been accomplished o1 
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es. A secondary gain has 
tion of damage caused by 
each other or falling to 


creased satety has resulted 


ination of hazardous hand- 
ge stampings, engine parts 
ms such as torgings and 
t treat operations. Working 


have improved by the reduc . 
npowe! latigue to employees 


ons are made bv the control 





auto- 


transferred by 


Floor pans are 


matic conveyors, loaders and unload- 


ers through series of press Operations 





from forming, piercing, trimming, re- 
striking and flanging. 

nd actual labor is done by 
al devices 
f automation devices in produ 
naturally 


rocesses causes malin- 
offset 
ngs to be made, if improperly 


Many 
irly 100 percent automatic 


problems, which could 


departments have be 
Phe 
iance problem has been mini- 
s skill in automation design has 
Many 


substantial 


devices have been made 


and preventive main 


e has become a must 


neering costs are especially im- 


here because ot the need for 
iting so many elements, such as 
layout, processing, tool and die 


material handling and machine 
sign 


tallation costs are another prob- 


Proper planning arranges instal- 


of automation devices to occur 
el change time when rearrange- 
due to 


ire often necessary 


in processing 


Management 


lactory with automation which 


sts in important segments, 
a maturity of 


rep- 
manufacturing 
This maturity, that is accom- 

by the utilization of the best of 

g ring thinking, has coincided 
€ greater utilization of special- 
ughout the manpower structure 
plants. This, of course, means a 


number of individual 
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Fel -uary, 


depart- 


ments working on tl 


operation of new tac 

This combination of factors places 
a new emphasis on management ot tac 
tories The top manag plants 
must be able to promote te work it 
the entire organizatio so that all 
phases of production planning will be 


coordinated Plant 


management 


Keep itself flexible to make the best 
out of the Various technical sk vail 
able 

From a paper presented at N l Brancl 
Meeting of the National Met Tr s 

t New York City 


Answel- BORING TOOL 





Use of Cutting Oils 


by Alan B. Myler 


Sun Oil Company 
Philadelphia, Pa. 


As the speed ot mat hining increases 
so does the heat generated. In some 
cases, particularly on automatic screw 


machines, it has become too great tor 


practical operation with straight cutting 
oils. This, 


and economic reasons, have 


created one of the modern trends in 
the use of cutting oils, namely, the 
increased use of emulsions as cutting 


screw machines 


fluids on automatic 





Receiving an order for a single end 5 Reast - Why Ye 
machine with which to semi-finish bore, finish Fieeh Dante i , asta 
bore, face and chamfer the steel for a final PUL DUTIES Ui ¥ 
drive housing assembly of a large farm |FHMANN {[QOQL 
implement manufacturer, the W. F. and 


John Barnes Co., of Rockford, Ill., came to 
necessary 


LEHMANN Boring Tool for the 
boring tools and carbide cutters. 


This is just another example of 


LEHMANN stands ready to put more effi- 
ciency, accuracy and economy in your boring 


operations! For more than 35 years 


MANN has been using their top experience 
to provide boring tools especially designed 


and engineered for industry. 










Tell us your boring prob- 
lems without obliga- 
tion. Write today for 
CATALOG 8BT-12. 


LEHMANN 
BORING TOOL 


FOR FURTHER INFORMATION, USE 


Tools are precision-built to give 
. ACCURACY 

Uniform design and structure of 

blocks and cutters gives 


how INTERCHANGEABILITY 
e Tool construction rigid, rugged, 
yet simple, allows . . . IN- 


LEH- CREASED Speeds and Feeds 
e Wide range of bores with a 
single tool, adjustable cutters, 


means .. , ECONOMY 


Wide range of ability! Our work 
with many industries assures 

. successful APPLICATION to 
YOUR needs 






Photo 
ourtesy 

of W.F 

and John 

Barnes Co 


4389 Duncan Ave., St. Louis 10, Mo. 


DIVISION OF NOVO ENGINE CO. 
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In general, emulsions are be 
for applications where there 
production runs on mild to 
steels. They may also be su 
used on steels which are difi 
machine, provided the operat 
relatively simple and do not 
threading or tapping. Emuls 

least suitable for job shop work 

runs are short and where the 

fluid must take care of a wide ; 
machining operations on a va 
different steels. 

When a decision has been mad 
emulsions on a machine or 
machines, then the lubrication « Le 
must see to it that proper facilit 
installed. Most important is | 





In recent independent tests conducted by a big user of lan a cael 
thread gages . . . P & W Gages showed a far greater wear-life either a central system = « 
than gages made by three other leading competitive manufacturers. mixing tank of adequate size, eq 


to mix and supply an ample gq 
of well-made emulsion. 


{ERE ARE THE FACTS... The system illustrated is p 


_and successful, and may be readi 
structed. The centrifugal pump 
THREAD GAGE WEAR STUDY enna 
PART GAGED SIZE—S.A.E. 8740, ROCKWELL HARDNESS C-32-36 


All tests made with power gaging unit 


PITCH DIAMETER 
NUMBER OF HOLES GAGED 












































































































WEAR MAKE OF GAGE t 
IN INCHES pp 
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 1. 
ragon ty 
sy : 
conremuens.  aeTER $Toeact mp 
.0006 | Mixing and storage tank for cutting : ) 
and grinding oil emulsions. ui 
.0006 or 
0006 \ VENDOR both to mix the emulsion and to pum; di 
; is aly the emulsion to the machines. Othe: \dit 
.0006 excellent systems and equipment ar reme 
.0006 available for purchase from a numbe stren; 
of sources. 
: VENDOR While an adequate supply of a wel n ¢ 
.0006 Re Sie made emulsion of uniform concentratio! it le: 
6 is the main requisite for satisfactor g 
CHIPPED operation, there are other problems | In 
Va : be anticipated and taken care ol one! 
Fan Tt TT The first is to prevent excessive leak hang 
7 .0000 } VENDOR age of lubricating oil into the cutting Mi 
scien emulsion and vice versa. Oil seals o1 cal 
ies | -0000 c | the machines must be carefully mai onte 
CHIPPED—CHECKED SY RAND ‘tained. It may be impossible to con free 
| pletely stop leakage. Lubricating o luce 
‘in reasonable quantities will float o: bette 
‘top of the emulsion in the machines ght 
and be removed with the chips. Emu iddit 
‘sions which leak into the lubricating mort 
/sumps. however, should not be allowed meta 
to accumulate, but should be remov new 
Prarr a WauitNey at regular intervals. The bottom of thr a 
DIVISION NILES-BEMENT-POND COMPANY lubricating oil sump can be exhausted ibr 
16 Charter Oak Bivd., West Hartford, Connecticut of emulsion with a hand pump whe! er 
Please send my free copy of P&W Thread Gage Circular No. 506-1. machines are started after a shut-dow ; F; 
Where excessive leakage cannot be Me. 
reanig controlled by oil seals, the use o! Eng 
TITLE mist lubrication system might we!! > 
iMREAD pig 
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‘ | ot grease It acts 
| } 
¢ LISIOI I wasn 
fer the s ies 
el iisions OT iuto 
ines aoes present a 
s ns ountal le 


permits economy in 


iv illow mate! al in 


ittin oils is the 
vVvV-dutyv en ilsifving 


\ heavv-dutv emulsifving 


regular emulsifying oil 
lended with extreme 
es This s usually 
i sulpl irized fatty oil 
of sulphur or chlorine 
ilso be ed 
ipplication for a heavy 


oil is tor work too 
emulsifying oil, and 
ise of a straight cutting 
on tougn steels with 

rh-speed tools are 
Where carbide tipped tools are 
of a heavy-duty emulsion 

irs Threading and 


rations on mild or medium 


good applications for heavy- 
ns. This field includes work 
es of bolts and nuts, fuse 
nd other ordnance parts 


tion for cutting oils should 
mulsion stability test, and 
test to make sure that the 
tain corrosive chemical 
should also specify an ex 
ssure test on a recognized film 
sting machine The film 
heavy-duty emulsifying oil 
-percent emulsion should be 
that of a regular emulsi 
er the same test conditions 
vears. it is in the field of 
° cutting oils that greatest 
have been made 
n cutting oils are more econom 
wer but more efficient additive 
ends to keep the cost down, and 
transparent properties re- 
sumption materially. They have 
perator acceptance because of 
or and lack of odor \ low 


ontent implies that they are 


yeleni ind less corrosive to 


Management men find these 
keep tools and work coole1 
of more efhcient cooling and 
ng properties These factors 


1 Increase in rate of production 


paper presented at the 1953 Annual 


the American Societys f Lubrication 


v v Vv 
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Specify DETROIT 


for any type of die set 


Spectat ALL-STEEL 
DIE SETS 


«++ any type or size of die 
set, factory-built, factory- 
assembled and factory-‘est- 
ed to meet the most exacting 
specifications. 


{Ba 





Stock PRECISION 
& COMMERCIAL SETS 


. . » both types available in 
regular, long narrow and 
reverse styles in all standard 
sizes, ready for immediate 
shipment. 





Call “Detroit” 


DETROIT. . TR 2-5150 
BALTIMORE . 


- PL 2-464! PUNT, MICH 
BIRMINGHAM, ALA - 3-134) 
BUFFALO... Ci 0163 GREENSBORO, N.C 
CHICAGO . . Pu 5-0500 INDIANAPOUS .— . 
CINCINNATI . . HU 7775 KANSAS CITY, MO. 
CLEVELAND . . TO 1-0860 LOS ANGELES . 


OAMAS. . «+ TE 5029 MILWAUKEE ° 
MINNEAPOLS . 
MONTREAL, CAN. . 
NASHVILLE . 


DAYTON . . . HE 3042 
DECATUR, HL. . . «. 8-3474 
DENVER. . . . SH 245! 


Special SEMI-STEEL 


DIE SETS 


... Using premium castings, 
formulary-controlled for 
high tensile strength, good 
machining qualities and 
exceptionally long life. 





Preecscon - BUILT 
ACCESSORIES 


. . » @ wide range of high- 
quality supplies, built to 
Detroit's precision stand- 
ards, ready for immediate 
shipment. 






2895 W. GRAND BLVD. 


NEWARK . . MA 2-4318 


p « 5-736) NEW ORLEANS . RA 6528 
GRAND RAPIDS, MICH. 3-1895 ORLANDO, FLA. . . 2-3747 
. 4-7655 PHILADELPHIA 
HU 5604 PITTSBURGH. 

vi 3558 ROCK ISLAND, ILL . 82814 
. AD 77251 os. ee ws e (% FR 6611 
- Gt 3-7170 SEATTLE. . . . EL 6644 
- OR 5-7980 TOLEDO 


. Vi 4-4084 
- LO 1-401) 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-165 


DETROIT 2, MICHIGAN 


+ « « MA 4510 
Gl 6126 TORONTO, CAN. . KE 2972 
. 6-2597 WASHINGTON, D.C. AD 4-5700 
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Technical Digests vestigate thoroughly the structural and and methods development g; 1) Te: 
producibility aspects of the material. sign criteria on which to bas - — 
A complete analysis of a new metallic tural analysis is not enoug 
material today includes the lab work designer as he must have cor 
Preparing New Materials necessary to prove producers’ claims on formability, weldability 
g 
. . id furnish the additional information chi ility i 0 desig : 
for Production ind furni h the ad litio inability in order to desig pr 
on properties required by the structures duction. 
by Howard W. Benjamin 
Lockheed Aircraft Corp., itis: 
Burbank, Calif. { ™ 4 ) BF 
Ne al 
an | 
I'o obtain basic fabrication data on a a a 2 aT 
new material before releasing for de | i ll = ie 
a ‘ ° D 
ign and production requires an orderly _ —" a 
procedure for examination of the ma Ko Zt e (7) s- 1) 
terial by standard basic tests and the it 4 — fs ee -\ : 
LK i y _— 
* an 





transmittal of ex pe rimental data to the a | f~, J7) The i 
~ Os tana ae ae v 
ngineering and manutacturing groups ~ ps ie ae ‘ 
; ~— wee ‘ =—— 
During the past 20 vears the aircraft ‘aa 
/ onnnne = 
industry ha been the focal point for _— —* a fy 


many new metallic mateyials as well as Com DNsPLinG 


new pl istics, ceramics, adhesives, varia 


tions in glass ind many other combina oo 
tio orn iterials < : amen 8A08 | 


As a result of unfortunate experi 





y 4 
ences in the past the designer today 4 t . 
: I~ 
realizes that the produc ibilitv and ser - ~~. 
=—— { 1 DiRsPL Im 
iceability of a new material is equally ‘ } 
is important as initial weightsaving and ow 
F 4 
tructural advantages claimed by the 
producer. The management of the air Joseut STRETCHING RUBOER FORMING Nims 


craft plants realize that it costs money 








to put a new material into production 
' ind are willing, in general, to finance Fig. 1. A variety of forming tests must be performed to give sufficient information 


their share of a sound program to in for adopting a new material to production. 


PuysicaL Properties: A spot cheek Wy 


N f i) ' WILTON PowRarm 302 pine pagel irs yh chim ydlers 

is ideal for regare op lysica . € eee al, and ter 
5 perature properties to satisfy basic d 
i ss PowRarm * heavy electronic 


sign needs. Additional testing must 














has 1000 lbs. Capacity J -fissnes custincs continued to develop complete desis 
a ¢ machining operations - _ ae 
FABRICATION MACHINING _ Tests 
Samples of a new material are | 
| through the following conventional n eld 
f a | chining operations: (1) cutting, such rea 
(a)slab milling, (b) straddle milling o 
(c) end milling, (d)_ slotting, (¢ sw 
| turning, (f) boring and threading; (2 Fo 
Drilling; (3) Reaming; (4) Tapping to st 
: or horizontally. | (5) Grinding. On each of the abo evalt 
é . | operations data is obtained for con show 
PowRarm : | parison with standard materials stat 
: sa Part costs are an important \ 
302 : it's maneuverable sideration and can be analyzed 
with guaran- : heavy work loads can be comparative floor-to-floor time on a! g 
: easily repositioned under of the machine operations. Tool li! for q 
: partial tension. compared with other materials become: ips 
° | a part of machining costs. If conver C, 
: | tional tools will not cut a new mater 
° : | special tools must be checked and the 
vertically ; oondye — ais noted for each operation in wh 
a ——— ea they are required. The effect o! I 
ay “ee . chining a material is checked by eva the 
% . @- ating the percentage of rejections n 
T 1 | x § caused by machining, such as warpagt the 
W : LT (N TOOL MFG. ones acted surface cracks and any other ill effect: for 
928 Wrightwood Avenue Ess - that will cause scrapage of the Ps t, a P 
Dept. TE Chicago 14, Illinois ed surface treatments or straightening test 
: WRITE TODAY! Forminc Tests: Standard forming 
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istrated in Fig. 1 give com- 
ita to other known materials. 
1g on a standard brake tool 
1g radii gives data on mini- 
1 radii. The width of the lower 
t times the punch radius. 2. 
yf angle sections of varying 
1 transition lengths both hot 
produc es comparative joggle 
other materials tested. 3. 

s demonstrated by the use of 
ipping die. All samples are 
measurement of the varia- 
yngation after drawing. Maxi- 
depth is obtained for a depth 
er ratio. 4. Stretching over a 
lie with varying radii inserts 
lata for elongation with grain 


s grain. 5. Drop-hammer parts 


complex forming characteris- 
ts can be formed at elevated 
ires. if necessary. to obtain 
ts. A grid is used to measure 
1 stretch areas. 6. Rubber 


on a standard die with a one- 
ge checks adaptability of the 
to withstand a ten percent 
nd eight percent shrink. 7. 
shapes and quality are 
with conventional and coin 
both hot and cold. The pres- 
vell time and temperature are 
d compared with other similar 
St Spotwelding integrity is 
using single spot shear and 

ts. Flashwelding specimens 
pared using tubing, bar, or plate 
lension and bend tests are used 
K physical properties Fusion 
checked for applications to 
material by producing panel- 
pecimens utilizing a_ particular 
method. Testing of the weld 
d affected area must be thor- 
inalyzed by pull and bend tests 
is metallurgical examinations. 
Nc: Comparative forging data 
rd materials is obtained. The 


tion of metal movement will 


e necessity for variations from 
forging techniques. The num- 
stages required to forge a part 
onomical consideration. Metal- 
examination of cross sections 
ty shows up cold shuts, tearing. 
d other imperfections. 
ncs: When a new casting ma- 
s introduced. considerable co- 
on 1s required between the user. 
ndry, and the producer to devel- 
ting specifications in regard to 
ength of the material and its 
ons tor section thickness, flow of 
iterials, and other data required 
sign criteria. 
ESSING: Sufficient laboratory 
ist be run on a material to prove 
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Smoking tools scream... df 


LOOK OUT FOR 





! 
\v 
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Cutting oils smoke because they're heated to the burning 
point at the tool edge. That’s bad for production but. worse 
yet, it points to a fire hazard. Oil vapors and oils in storage, 
oil soaked clothing and floors may all contribute to the rapid 
spread of flames. 

No fire hazard exists with all-chemical Lusol metal working 
solution in your machines. It can’t burn, since it contains no 
oil. Workers’ clothing and workroom floors stay cleaner. It 
doesn’t smoke, no matter how hard you work it, so the air is 
clear in shops employing Lusol. 


You also gain production 


Because Lusol contains no petroleum oil, it carries heat away 
from cutting tools faster. Machines can be run at higher 
speeds ... tools last longer and you hold fine finishes and 
dimensions. since you’re not burning cutting edges. Good 
shopkeeping is easier, with its resulting higher safety and 
better employee morale. 

These are facts proved in hundreds of shops. The booklet, 
Lusol Gets to the Point. vives you proof. Write for a copy 
or for help in testing Lusol in your own shop. F. k. Anderson 
Oil Company, Inc., Box 213-U, Portland, Connecticut. 


ALL-CHEMICAL METAL WORKING 
ee SOLUTION 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-167 
167 























cLoGGINnG — 
NO BINDING _ 






with VORA 
VQERRTHERTRER, 


SLITTING & 
SLOTTING 
SAWS 








The Motch & Merryweather Triple- 
Chip Method clears the way to faster 
results in milling operations. Alter- 
nately ground paired high and low 
blade teeth form curling, self-clearing 
chips which relieve stresses and mini- 
mize breakage. Saws produce more 
work and more accurate work and 
“live longer’. 


DUAL 
DRIVE.. 


ad 


for More Power 


to Your Blades: * 


Dual Drive is available on 
all M. & M. slitting saws. 


Motch & Merryweather Dual Drive 
construction makes keyways unneces- 
sary. Two pins drive the saw bladeand 
eliminate stresses at the drive point. 
The Dual Drive adaptor is keyed to 
the arbor, thus permitting a wide in- 
terchangeability in saws. 


7 * * 
THE MOTCH & MERRYWEATHER 
MACHINERY COMPANY 
Cutting Tool Manufacturing Division 


715 Penton Building 
Cleveland 13, Ohio 







by 
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its adaptability to standard processing 


operations such as: (1) heat-treatment, 
(2) cleaning, descaling, etc., (3) sur- 
face finishes, (4) metallic and non- 


metallic coatings. If standard proces- 
sing operations are not suitable for the 
material additional investigations are 
required 

Quatity ContTrROL: Inspection tech- 
niques to maintain quality-control stand- 
ards are investigated and recommenda- 
tions made as to the type of material 
inspection required. Inspection tools 
such as X-ray, Magnaflux, Zyglo, Dy- 
check, etc. are examined and if applica- 
ble, inspections standards are estab- 
lished. 

When present inspection techniques 
are not sufficient to maintain quality 
control new equipment and techniques 
must be designed and developed. 

Cost ConsipERATIONS: Raw material 
costs and estimated production costs 
are important data obtained from the 
standard basic tests. It is natural to as- 
sume that the cost of the material will 
be reduced when production quantities 
are increased and the fabrication costs 
reduced with experience. The material 
producer can project the cost of the ma- 
terial to a point of anticipated usage 
and the aircraft manufacturer can 
project productions costs by means of 
learning curves to a corresponding pro- 
duction quantity. 

A recently introduced material offers 
an example of the cost to reduce struc- 
tural weight. An analysis of a forged 
part, Fig. 2, compares the new material 





"sé eS 








___TiP_TANK SUPPORT 


66350 NEW MATERIAL 


DESCRIPTION 








COST OF FORGING STOCK 
MATL COST/ FORGING 
FORGING COST/ PART 

TOTAL COST OF FORGING 
MACHINING COST / PART 
TOTAL COST OF FINISHED PART 
WEIGHT SAVED PER PART 
COST PER L868 OF WT SAVED 




















Fig. 2. Forging Costs Analysis 


to steel which it could replace at a 
substantial weight reduction. The differ- 
ence shown in the preliminary machin- 
ing costs given by the producer and 
the actual machining costs proven dur- 
ing the standard tests, highlights a 
costly item that cannot be reduced 
without developing a new method for 
removing metal or developing a new 
alloy that can be more easily machined. 

MetHop ConsiperaTions: The best 
of new materials has no value to the 
airplane manufacturer unless methods 


are developed for producing 
parts either on existing or 
equipment. Each new mat 
quires extensive methods dev: 
work, not only to machine, for 
form, or extrude the material, 
to adapt present equipment o 
new equipment to do these o 
Pitot Line: On completio: 
basic tests and cost considerati 
advantageous to select a pr 
part for a pilot line operation. rd 
to obtain the best comparative 
it is desirable to select a part f 
duction of a similar material on wt 
all operations have been che: 
labor and material costs. 
TRANSMITTAL OF DATA: Du 
testing for basic data it is of th 
importance that a smooth flow 
formation, as it becomes availa 
transmitted to design engineers, stry 
tural engineers, and to the manufacty; 
ing organizations. The flow of infon 
tion as shown in Fig. 3 has proved to by 


an orderly method covering pre! 









PRODUCTION MATERIAL PECIFICATION| 
DESIGN __DATA_ 
| BASIC 
TEST 
[—pesion |*™ | data 
| HAND BOOK / 


PRODUCERS a : 
PRELIMINARY [Lpmmarenia 








[ENGINEERING | 
PURCHASING 
[SPECIFIC ATION 






Process | 
BULLETINS 
= J 


PILOT 
RUN 





STRUCTURAL 
DESIGN an in 
DATA _} [MANUFACTURING PROCESS | 


| SPECIFICATION | 


MANUA\ a) 


STANDARDS 








Fig. 3. Transmittal of Data 


experimental data and productior 
formation. 


From a paper presented at the ASME Semi-Ax 
nual Meeting, Los Angeles, Calif., 1953 


, ¥ ¥ 


Organizing for 
Production Engineering 


by R. H. MeCarthy 
Western Electric Co., Inc.. 
Kearney, New Jersey 


Much of the skill of solving pro! 
lems is in selecting and stating the ke 
points accurately. Often in doing s 
the appropriate organization of pr 
duction engineering efforts become: 
evident. For better definition, the 
lowing will be cut away from the 
rect problems of production engineers 
general industrial accounting and | 
nancing; basic research; product 
velopment and design; distribution; a¢ 
vertising; public and industrial rel: 
tions; plant maintenance and _ protec 
tion; and supervision of productivt 
personnel. This leaves a group of pro! 
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equire production engineer- | 
ommonly appear in the 
steps of an industrial 

ire shown in Fig. 1. 
ip calls for a wide diversity 
ipplied neither to the use of 
nor to the supervision of 
nake it, but to problems of 


1 


ke if The people who work 





| Steps of an Industrial Project 





search 
Ve velopment 
construction 


Viodel tral 





Vanufacturing review 


‘vreliminary cost estimate 


rial installation Wi 
a Ca, Sees eae Startling production results — and 
savings — are guaranteed by 
B. Jahn dies because each is engi- 
neered with ingenuity and cratfts- 
Panton snslvate manship that pays off throughout 
Facility design prolonged die life . . . designed for 
Final cost estimate performance and performance 
Facility procurement and in alone ... “production proved” to 
stallatior work — and keep on working — in 

made sample review, aj the customer's equipment to his 

, complete sotisfaction. 


issue of drawing 
Manufacturing analysis 
Rating of job as to personnel 


Material handling analysis 








proval 
Job rating analysis 

Wage incentive analysis 
Quality assurance planning 
Production programming 
Piece parts production and 


, 


Subassemblies production and 
nal assembly production and 
| pe t 


Packing and shipping 





s group of problems must under- 


the product, its use, and the need 


d down costs. They must knw 
sses and how to design the tools, 
nes and factories that make the 
ses possible. They must cement 

design to manufacturing proc- 
with wise application of economics 
iman skills. The problems are 





field of engineering and can be 


| 
| 
by engineering methods. Wheth- 8 station parachute buckle 9 station car cigarette lighter part | 
people solving these problems | 
| 





led production engineers, manu- 
ng engineers, or industrial engi- 
Ss unimportant. 


ACTUAL CASE HISTORIES DEMONSTRATE HOW B. JAHN DIES BREAK PRODUCTION 
RECORDS . . . DELIVER MORE PARTS PER DAY, PER DIE, PER DOLLAR! 


ince remain in an _ uncertain 


ee Cae einen, ee SD THE B. JAHN MANUFACTURING COMPANY, NEW BRITAIN, CONNECTICUT 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-169 
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Send today for the 
fact-packed, picture 
story of “’B. Jahn Pro- 
duction Proved Dies.” 


Responsibilities of Product 
Designers 
er good design specification prac- 
lew question concerning product 

















Saves %4 of Assembly Time 
with this 10-ounce 


KELLER SCREW DRIVER 
in Buf 


about 
KELLER Screw Drivers 


The Keller Pneumatic Screw 
Driver shown above—Model 12D- 
2C—is used in assembling parts 
for a power band saw. It has in- 
creased production per man-hour 
to three times as much as it was 
before. Similar results are re- 
ported from other shops where it 


has been installed. 





It is lightweight (10 oz) and @ Weigh less — reduce fatigue 


well proportione » opera- 
ell proportioned to fit the opera > teen tne ah 
tor’s hand. It has pneumatic pick- 
: @ Interchangeable parts —wide variety 
up and a pressure control. It is so of handles, gearings, torques, speeds 


easy to handle and use that it 


@ Clutches, 45° and 90° attachments 
for every requirement 


a Cont ff descriptive literature 
y *w 


and detailed information 


KELLER TOOL COMPANY 


4 GRAND HAVEN, MICHIGAN 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-170 


makes assembly a breeze. 
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facturer and the user. Suc! 
sions as “good commercial 

“high quality,” “running fits 
from blemishes and defects 
workmanship,” and so on, ap 
frequently in favor of clear- 
fications. Few products have 
them perfection in this matter . 
ing design responsibility, yet 
sibility of defining it exists 


practice is growing. 


Responsibilities of Product on 
Engineers 

The more ¢ learly the respons 
the product designer is defu 
more clearly does the responsi! 
the manufacturer stand out. | 
must understand the design 
must accept the design as pos 
manufacture. He must provid 


rials, facilities and personnel 
Or 


make products which meet all 
ments of the design. He must 
facture at lowest possible 


must ship only those products tl 





design requirements. These pr 
sites have a number of engines 
pects that can be readily ide 


That the aspects shown in Fig 


Fig. 2. Responsibilities of a Production 
Engineering Organization 





1. Assistance to designers it 


velopment of product 


Preparation of pre 
cost estimates 

Continuing liaison wit! 
uct designers. 

1. Interpretation and 

sion ot product design 
mation to all manutact 
activities 

». Control of purchase i mat 

specifications. 

6. Designation of processes 
detailed steps by wl 
product is to be made 

Development of new proce 
and methods when requil 

8. Determination of kind 

amount of facilities requir 

9. Design and provision of fa 

ties required. 

10. Development and designat 

of inspection methods 


1] Rating of job as to perso! 





skills required. 

12. Shop assistance in mat 
turing difficulties. 

13. Final estimates of new 1 
ucts’ costs. 

14. Continuing cost reduction 
suggesting product aes 
changes and by introdu¢ 
better facilities, proces 


and combinations of skills 
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roblems for the engineering 
has common acceptance. This 
expands the middle group 
own in the previous chart. 
ese responsibilities others are 
For example, items 6 through 
mply responsibility for the 





methods and facilities. This 
experts in industrial hygiene 
ws no sharing of responsibility 
ifety of a process that has been 
unless there is misuse or abuse 
ils and facilities. In the sim- 
s. all fourteen items reduce 


esign liaison, (2) prescription For more than 
facturing methods and _ proces- 100 sizes of machines j ‘ a 


provision of facilities, and 


ing cost reduction as the 


a oo For more than 300 . | 
cross slide applications 


Organization 


this background, comes the 
mn that the need for a profes- 
production engineers stems pri- 


from the separation of product 





responsibilities from other re- 

jilities and from the demand for 

ingeable, highly technical and 
controlled products. The need 

profession stems only incidental- 

the desire for lower cost. For 
need it is indispensable, for 
t is desirable 


than speculate on possibilities 
ifacturer’s organization will be 
bed: the Engineer of Manufacture 
ition in the Manufacturing Di- 
of the Western Electric Co., Inc.. 


ke most of the communications 


is and equipment used by the 





System. A sample chart, Fig. 3, is 
ither than a breakdown giving 
products or all details of or- 

tion. Numerous other ways of | 

the work or of breaking the 

zation apart into a number of 
se > org ( S > S- | 
eee " poems a yon Operating from the cross slides of automatic screw machines, || 
because it ic real aad has heen each size of attachment is adjustable to accommodate an infinite 

with many of the problems of range of work diameters within its capacity. Maximum thread | 
tion engineering. rolling capacity within the tooling sector of over 100 sizes of | 


chart shows two kinds of engi- single and multiple spindle automatic screw machines is possible 


through the selection of one of the four standard attachments. A 
large assortment of adapters are available that permit more than 


g¢ departments. The one that as- 
s directly with a shop depart- 
called a product engineering 
ent. The other that «ives 300 cross slide applications. 
or technical consulting service 
frst kind is called a technical or 


service department. 


romeo»; REED ROLLED THREAD DIE CO 
t engineering department for all . 





Send us specifications of your requirements and let us supply you with complete information. 


inutacturing engineering service THREAD ROLLING MACHINES and DIES e KNURLS « THREAD ROLLS 
res. If the product engineering Worcester, Massachusetts, U.S. A. 
nent does not originate the in- 
— ~ a ‘e . Sales Offices in: Buff hicag Cleveland, Compton, Calif., Detroit, Englewood, N. J., Houston, 
on, instruction, or facility upon jntienaclin tiwadias Wineacl tain Vedi Civ. Cellaisatin Hithsedh Os tadls Scns. Tereid 


1 specific need for service is 





must get, approve and deliver 
FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-2-17 
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THE 


Lp “1 GORHAM 


END MILLS AND 
MILLING CUTTERS 






For profitable solutions to production mill- 
ing problems, call on Gorham! Over thirty 
years’ experience in creating fine cutting 
tools is your assurance of satisfaction. 


An extensive line of standard end mills 
and milling cutters is stocked by Gorham 
distributors. When you need special tooling, 
a Gorham Field Engineer surveys your 
problem and makes design recommenda- 
tions for a tool to be “tailor-made” for your 
application by skilled Gorham craftsmen. 





Ask your distributor for Gorham “‘stand- 
ards.” For “specials,” call in your nearby 
Gorham Field Engineer. They’re both well 
qualified to help you... and backed by 
unmatched experience and facilities. For 
profitable solutions to milling problems, 
call on Gorham! There’s no obligation. 





Write for free 120 page catalog. Shows entire 
line, contains valuable engineering information. 


G TOOL COMPANY 
E 


VERYTHING IN STANDARD AND SPECIAL CUTTING TOOLS" | ry 


14407 WOODROW WILSON ° DETROIT 3, MICHIGAN 


WEST COAST WAREHOUSE: 576 North Prairie Ave., Hawthorne, Calif. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-172 
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them. The product engineer w 


the product designer to insure 


product 
high qu 
accepts 
aspects 


can be made consist 
iality and reasonable 
or rejects the manu 
of the product desig 


Manufacturing Division and 
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Measure of Effectiveness 
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plant facilities, the best of 
ng plans, the most careful of 
studies and the most active 


luction program are paper work. 
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Machining Integrally 
Stiffened Structures 
by J. C. Borger 


‘roduction Methods Engineer, 


Lockheed Aircraft Corp. 
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s or stretcher 


levelers, transpor- 


1954 


Fy uary, 











tation tacilities, and so « 


cation of the first experir 


both straightness of the 


machining and straight 


ter mat hining pointe 


Before machining 


relatively free 


ends, crowns. al 
tor proper holding 
ing machinir yperat 


Nan 


CONTROL 


Y 


dp 


FOR FURTHER 












: _ ond a 
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relatively stress-free material 
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with INSPECTION and 
CODE STAMPS 


These inspection and code stamps enable a manufac- 
turer to retain control of his product wherever it goes. 
A single glance can provide such information as the 
identity of a welder, inspector, operator, or assembler— 
heat number, lot number, material or date of manu 
facture. 
Choose your own code from any of 300 stock designs, 
available in any desired size, in either the economical 
HI-DUTY Brand or the even longer-lasting HI-LOY 
Brand. You'll get permanent identication through use 
of code designs, with key letters or figures if desired. 

“IF IT’S WORTH MAKING, 

IT’S WORTH MARKING” 


Geo. T. Schmidt marking engineers will help you develop 
a code control plan without obligation. Write for particulars 


GEO. T. SCHMIDT, INC. 


INFORMATION, USE READER SERVICE CARD: INDICATE A-2-173 
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found final longitudinal and trans 


verse warping or bowing can be esti 


mated generally ind final effects 
somewhat modified by iretul “ft 
quence of machining operations; this 
means basically removing material 

that the centroid of the part is located 
as Near ti the centroid of the raw 


material as possible, Fig. | 

Because available equipment was in 
idequate it was necessary to design a 
machine specifically adapted to produce 
integrally stiffened structural parts. The 
final decision was to use a conventional 
planer-type milling machine equipped 
with three heads and with profiling 
mechanism for both horizontal and ver 
tical movement. The result, the skin 
mill is a planer-type milling machine, 
10 feet by 34 feet with milling heads 
arranged for profiling vertically and/or 
horizontally 

In designing this equipment, a great 
deal of effort was ex pended to make 
it completely universal so that it could 
handle any type of design. As a result, 
therefore, of specifications, many minor 
deficiencies have arisen that would not 
have been incurred in a single-purpose 
machine. The major difficulties encoun- 
tered are a direct result of specified 


requirements and not necessarily be- 





SAVE 25% 
ON THE PRICE 


Because this is a set of 
interchangeable dial bore 
gages you get the use of 
four gages for the price 
of three. In this set are all 
the gages needed to mea- 
sure accurately all bores 
from .185” thru 1”. 





SAVE on propuction costs 


Nilco Dial Bore Gages are completely portable, no 
air pressure or electricity are required. Nilco’s three 























Fig. 2. Constellation 


cause of poor construction. The machine 
tools now being used to produce in- 
tegrally stiffened structure are not ade- 
quate because: feed rates are too slow; 
machines will not hold close tolerance: 
loading time is excessive; cam-changing 
and positioning are too slow and not 
accurate; machines have inadequate 
chip-disposal systems, they require ex- 
cessive maintenance, do not provide for 
quick change and accurate cutter posi- 
tioning and do not have adequate table- 
positioning equipment. 

Thus both material and machining 
factors are involved in producing these 
structures. If the material has too high 


{ GAGE ECONOMY SET $525 | 


point self centering gaging heads and .0001” indica- 







result. 


Poughkeepsie, New York 


tors guarantee accurate readings at all times. Used at 
machines or inspections; better parts fewer rejects 


Representatives in all principal cities. 
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machined skin. 


residual stress and is warped, 

ing is impossible. If stress and warp. 
conditions are slight, the panel iv be 
machined—but a bowed or warped par: 
will result, which requires extens 
costly forming operations. On the other 
hand, if material is reasonably free 
residual stress and the machine cannot 
produce the part to reasonable toler 
ance, the part is overweight. On the 
Constellation panels, Fig. 2, machining 
for instance, 0.00l-inch thickness 
amounts to approximately 10 lb. pe; . 
airplane. Since tolerances must be 

the plus side to preserve structural iy 
tegrity, weight of present panels may 

vary in the order of 100 pounds per 
airplane. 


From a paper presented at the 1953 S¢ 
Annual Meeting of ASME 
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Controlling Production 
Costs 
by Phil Carroll 


Professional Engineer 
Maplewood, N. J. 

Customers buy when they think 
price is right. In most instances. ont 
can sell more and more products as one 
reduces prices further. Henry Ford 
proved that by deliberately making 
car for the multitudes. He made profits 
therefore, he must have pushed dow 
his costs. 

Henry Ford knew his costs. He made 
one model. That could be any color 
ene wanted as long as it was black 
Hence, he was able to divide the tota 
he spent by his total output and get his 
cost per car. 

But most people can't figure th 
costs that way. They have several pr 
ducts, in several sizes, styles, and « 
Chat’s why there are cost systems 

These systems give wrong answers 
Labor and material are figured to the 
fourth decimal place. But overhea: 
spread with a shovel. As a result. se\ 
eral details of vital importance a 
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ln a four month period under actual competitive conditions 
one Diamond Wheel ground 36,976 pieces, while eight 
silicon carbide wheels ground a total 16,023 pieces. 


RESULT— |. Less cost per piece 2. Greater Production 


3. Less down time. 


ee Cz yourself how 
SECOMET DIAMOND WHEELS 
Can provide you with these pals values 


Send for informative catalog #54 or contact 
us direct for information and assistance. 


K. SMIT & SONS, INC. 


MURRAY HILL, N. J. 
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Who's Meetitiz 


u 






Feb. 3-5. Society or PLast 
rry, Inc. Ninth annual ex 





reinforced plastics division. |] 
Beach Hotel, Chicago Comple Ma! 
may be had from the societ 


L4th St.. New York 36. N.Y 





Feb. 5-6. AMERICAN Sov . 
QuALity CONTROL. Middl 

regional conference, Lord B 

hotel Baltimore. Md Write 

society, 70 E. 45th St New ) k Ma! 


N.Y., for more information 


“| don't care if it is the fastest! | still can't drill your teeth Feb. 15-17. A . 
with Columbia's CLARITE High Speed Steel.’’ ee ee 
STEEL ENGINEERS. West Coast 1 
Hotel Statler, Los Angeles. Det 
Ap! 


available from the ofhices. 1010 
Bldg.. Pittsburgh 22, Pa 


COLUMBIA TOOL STEEL COMPANY « CHICAGO HEIGHTS, ILL. 


Producers of fine tool steels — All types immediately 
available through Sales Offices, Warehouses and : 0.9 
Representatives in Principal Cities. Feb. 19-20. NationaL Soctery ¢ 

FESSIONAL ENGINEERS. opring me g 

Hilton Hotel, Albuquerque, N.M. Pert Ap! 
nent information obtainable fro 

offices, 1121 15th St... N.W.. Was 

5. D.C. uf 








MANCO GUILLOTINE 


Feb. 19-20. MacHINery & A \ 
HYDRAU Lic PUNCHES Propucts Institute. Third 

seventh conference on capital go Apr. 
economics, Statler Hotel, Washi 
D.C. More details may be had f 
headquarters, 1200 18th St. N.W.. W 
ington, D.C. 

( 
Mar. 2-4. AmerICAN MACHINE To 
DisTRiBt rors Assoc IATION. = Spring Apr 
meeting, Boca Raton, Fla. For details 5. 
write to association, 1900 Arch > Gis 
Philadelphia 3, Pa. 7) 


Mar. 4-5. AMERICAN SOCIETY Fi 


HIGH CAPACITY... METALS. Spring meeting, Hotel Statl Apr 
STRUCTURAL OR FIELD WORK Boston. For more facts write to society JP sin 


; , headquarters, 7301 Euclid Ave., Cley Stat: 
There is a wide variety of fast, powerful Manco ey ‘ 
Guillotine Hydraulic punches with varying capac- 
ities, available for stationary production use, semi- q 
portable boom-mounting, or complete portability Mar. 10-12. AMERICAN SOCIETY . 
for use in the field. Model P-75-E, above, equipped MECHANICAL ENGINEERS. Internatiot Le 
with Manco high-speed electric hydraulic pump of- mectiag Mexico Civ. DF. Ma Gr 


fers 75 tons thrust and capacity for 1” hole in 44” 


steel. Other models up to maximum capacity for 
punching 344” hole in 16-gauge sheet. 


Contact society office. 29 ‘\t 491 5 
New York. i for more detail 











Model P-20-186 Write, stating requirements: hole size, =. 3 ‘ - Apr 
P og ope ° ar. J-id. ) Ssor \ 
Capacity 1" hole in 38” location, quantity, accessibility, material punched fe a » ; ATIONAT ‘ : 
mild steel. Reach 15% CorROSION ENGINEERS. Annual / 


Weight 44 Ibs. Available ‘ : — 
with high-speed electric Dept MANCO MFG co ence and exhibition, Municipa 
hydraulic or portable = « Kansas City. Mo. W: 


torlum, 
manval pump 


Bradley, Illinois details to 1061 M & M,Bldg.. H 
pangs 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-176 2. Texas 
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Mar 


Ma 


Ma 


Ap! 


Apr 





7. STEEL FOUNDERS’ SOCIETY 
4 Annual meeting, Edge- 

Hotel, Chicago. 
Midland Bldg., Cleveland 15, 


pply more tacts 


society 


9. PresseD METAL INSTITUTE. 
eeting and exhibition, Hotel 
veland Address institute 

9860 E. 130th St.. Cleve 


‘ omple te intormation 


2) MIACHINERY & ALLIED 
[NSTITUTI Fourth session 
ference on capital goods 
The Greenbrier hotel, White 

- ngs. W. Va For complete 

vrite 1200 18th St. N.W 


Apr. 1. AMERICAN CHEMICAI 
Spring meeting, Kansas City, 
t society headquarters, 1155 


St. N.W \W ishington 6. D.< 


1. PACKAGING MACHINERY MAN 
s INSTITUTE. Spring meeting 
Atlantic City, N.J. Write 

ifiee, 342 Madison Ave 


6 SOCIETY OF THE PLASTICS 
{(.ANADA [N¢ [Twelfth an 
ce, Mount Royal Hotel, 
Oueber Canada society 
rs. 67 W. 44th St... New York 

give details 
5-7. AMERICAN Society oF Lt 


Annual meeting 

tion. Hotel Netherland Plaza. 

kor more information, con 

ety office. Western Society of 

rs Bldg., 84 E. Randolph St., 
1, [ll 


ENGINEERS. 


Apr. 5-7. Metrar TREATING INSTITUTE. 


“Y 


~ 


Feb) 


Meeting, [he Homestead, Hot 
Va Address institute office, 
A ve New Rochelle. N y . for 


19-20. SrTanrorp Researcu In- 
Joint sponsors with the United 
\ir Force of symposium on 
iti Production of Electronic 

ent,’ Fairmont Hotel, San Fran- 
Write to general chairman, L. K. 

id ot Advan ed Te hniques 
Engineering Div., Stanford Re- 
Institute. Stanford, Calif... for 


intormation 


6-30. AMERICAN SOCIETY OF 
NGINEERS Tool Engineers’ In- 
Exposition, Convention Hall, 
phia, Pa., to be held concur- 
th annual meeting, Benjamin 
ind Bellevue Stratford Hotels 


ry, 1954 
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Ame f 
Long Ran 
Dial Indicator 
No. 2 


not because they cost more (in the long run they’re 


gig tape. 
more economical ) but because they’re completely zmpersonal. They do their 


measuring jobs absolutely independent of the human hand. 
For more than 50 years, Ames Micrometer Dial Gauges and Indi- 
cators have kept pace with increasingly critical precision requirements. 
Today, each part of every Ames product is carefully built by exclu- 
sive Ames methods and machines from the materials best suited 
to its function — and 100% checked for accuracy. As a result, 
all Ames products are extremely accurate and sensitive, yet 
rugged and tough —to give you /onger service with less 
down - time. P 
Ames Dial 
Micrometer 






Ames Dial ih > No. 502 
Comparator No. 13 ‘x 
Be ~ aN oy ™ 
<<) 
< - Ame Calip r = 
Gauze No. 12B 
-_ 
a 





Se nd today for your 


free copy of Catalog No. 58 





ie oe AMES CO. °),.. 3. 
cipal cities. o 5 ° * Waltham 54, Ma 


Mfgr. of Micrometer Dial Gauges e Micrometer Dial Indicators 
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Frauenthal Grinders 


accurate within two-hundred 
ny — | 


= 















































on production jobs 
involving ultra-precise 
grinding of large 


related surfaces 


by vertical positioning 

of large work, 

thus making practical 

tolerances never before | 


considered possible 


Diagrams show — of the ma 
spindle positi on combinations possi- 
ble for simultaneou “pve sid 

or fac nding of relat “> aioe 
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4 Photo shows 1800 Series 
Grinder finishing ultra- 
precision bearings. 





TEN STANDARD SIZES 
CONFORMING TO J.1.C. SPECIFICATIONS 



























Series Table Sizes Maximum Swing 











, 30” 60” 
36” 60” 

1800 42” 60” 
48” 60” 











60” eo 
cuenta ee 









110” 120” 
120” 130” 
22060 130” 140” 


140” 









your toolroom or production grinding, e\ 


he advantages of Frauenthal 


Wwork—vVo 








inch precision at no more than it would cost you 


\ Frauenthal Grinder, you can easily hold tolerances within 
. to dimensions best expressed in millionths of an inch 
sually large work where it was previously impossib] 
this kind of accuracy. This capacity . . . and the ability to 
ting tolerances on production schedules . . . is primarily 
» factors: (1) the Frauenthal vertical grinding prin iple, an 1 


ultra-precision with which each grinder component is built 


- ‘ — ] sews . 1. 
\ i single setup, Frauenthal grinders allow you to simultaneously 


bores and O.D’s. round and straight, to uniform accu- 
1 two hundred millionths! Furthermore you can precision- 
j 


d ldces, fidid and jHare, Or Perpendicular, OF at 


Uracies, 























Here’s another typical precision job of 
simultaneous grinding by a Fraventhal 


Sketch shows two surfaces of a jet engine diffuser case 
being ground at the same time to produce maximum 


precision for concentricity and parellelism. Absolute in- 
terchangeability of parts is assured. 


What are your grinding problems? 
Tell us what you aim to do... and our engineers will 
gladly cooperate in helping you find the most efficient 
grinding procedures. Write for informative bulletin. 


Frauenthal “::** Grinders 
2 | Se beo | <> a | Feanentnal 
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Can You wae |i 
Punch, Die and 













In Your Plant 








oa 
Electrode manufacturing time 2 hours 
Cutting time ondie =| Ya hour 
Cutting time on stripper | Ya how 
Cutting time on punch ¥ how 
Accumulated setup time =| hour 
ee TOTAL LABOR TIME: | 412 Hours 
Cost of Tungsten Carbide material: $22.00 


how you how 


73 7N. ROCHESTER RD. © CLAWSON, MICHIGAN Ets 
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The \ 

SELLERS 6-G ee a) 

DRILL GRINDER s 
5/16 to 3° Capacity \ ay 








Almost every new twist 
drill that comes into 
your shop has been ground 


on a Sellers Drill Grinder ! 











CONSOLIDATED. 


MACHINE TOOL CORPORATION 


WHOLLY OWNED SUBSIDIARY OF FARREL-BIRMINGHAM COMPANY, INCORPORATED 


ROCHESTER, NEW YORK 








MACHINE or tne 





MONTE 








PREPARED BY THE SENECA FALLS MACHINE co. “THE Qo-owingy PEOPLE” seneca Fatts, w wy, 














AUTOMATIC TRANSMIS- 
SION PARTS MACHINED 
AUTOMATICALLY 


ON So-swincy IMP 


Problem: To bore and face welded Torque Con- 
verter Stator Assemblies. Parts must be held 
without distortion and machined within close 
limits. 

Solution: IMP Automatic Lo-swing Lathes were 
selected for this work due to ease of operation, 
high spindle speeds, compactness and rigidity. 
The upper illustration shows several of a group 
of machines installed for this class of work. The 
lower illustration shows one of the lathes, with 
coolant guard removed, equipped for boring 
and facing one of the Torque Converter Stator 
Assemblies. The part is held in a three-jaw, air- 


SENECA FALLS MACHINE CO., SENECA FALLS, N. Y. 


PRODUCTION COSTS ARE LOWER WITH So-swingme 

















Left: Several of a group of 
swing IMP’s used in machin 
Automatic Transmission Pa 


Below: Close-up view of ¢ rling, 


operated chuck fitted with wide mushroom ty 
jaws to prevent distortion of the piece. T 
boring operation is made with two carbié 
tipped tools mounted in a boring bar and hold 
and fitted to the front slide. Tool relief is pn 
vided on the return stroke. The facing and tri 
ming tools are mounted on a template cont 
led rear tool block which permits the facit 
operation to be made at the correct angle. Th 
operation is entirely automatic, the operalt ' 
simply loads and unloads the parts. 
Engineered jobs are our specialty. Our staff 
at your disposal to help solve your problem 


mall batch wv 

was weighed 
tly prescribed ac 
he end product and 
me and tempera 
s more than a 
ent with Jessop men 
they want them to be 
be known as the absolute 


| 


steels. They work 


*VeTY day 


STAINLESS STEELS » HIGH SPEED STEELS + PRECISION GROUND FLAT STOCK 
NON-MAGNETIC STEELS + HIGH SPEED TOOL BITS - HEAT RESISTING STEELS - 
STAINLESS-CLAD PLATES + STAINLESS AND HEAT RESISTING CASTINGS + DIE 
STEELS---HOT AND COLD WORK + TEMPERED AND GROUND STRIP STEEL - 
COMPOSITE DIE STEEL SECTIONS + CARBON AND ALLOY STEELS - TOOL 
STEELS FOR SPECIAL PURPOSES + COMPOSITE HIGH SPEED STEELS - CAST 
TO-SHAPE TOOL STEELS + HIGH SPEED AND ALLOY SAW STEELS 


COMPANY - WASHINGTON, PENNSYLVANIA 


¥ 









More Life Between Grinds With... 
HAYNES STELLITE Tools 


2,000 CYLINDER WALLS PER GRIND » 


. TOOL LIFE INCREASED FROM 6 TO 12 TIMES 


Phe longer life of HAYNES STELLITE tools saved this 
plant from | to 2 hours each day in grinding tim 
tlone. The parts being machined are chromium 
molybdenum shafts with a hardness value of 269 
Brinell. HAYNES STELLITE tools averaged 80 shafts 
every 3 hours before they had to be ground. ‘Too! 


previously used had to be ground every half hour o 


less, producing as few as 5 shafts per orind. é 





bor turther information about HAYNES STELLITE tools, and how > 
they may be useful to you, write for the booklet entitled, “Hayses 
STeLLITE Metal-Cutting Tools.” This practical manual of cutting 


tool practice is published as a service to you, 


HAYNES STELLITE re: site common 


Union Carbide and Carbon Corporation 








Trade-Mark 


ucC) 
Petal Cuttin tej Joots- General Offices = Wei. Rohein indiana 


Chicago — Cleveland — Detroit — Houston 
The original cobalt-chromium-tungsten metal-cutting tool. Los Angeles—New York—San Francisco—Tulsa 





Haynes Stellite’ is a registered trade-mark of Union Carbide and Carbon Corporation . 
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The results you get, the time you save, the profit 
you make, on an inclinable press run depends to 
a large extent on how that press is built. Cleat 
ing engineers have developed a press with a typ 
of frame, construction materials, ram guiding, 
controls and other important features, which 


gives you the highest possible productivity in 





stamping work. 





Clearing’s new O.B.I. cata- 
log gives full specifications 
and dimensions — explains 
construction of important 
press features such as 
frame, clutch, brake and 
controls. Write for it with- 
out obligation today. 











let's get down to earth 

These pages from the new 
catalog tell how press frame 
construction affects the 
number of parts obtainable 
on a press run —explain 
press construction in terms 
of the results you want— 
increased production. 


production 





increased 


AN 











Announcing hew tap dri 


New Scully-Jones Safe-Torque Driver 
reduces tap breakage 400-500% 


= Here’s the newest, most promising development 
in tapping from Scully-Jones! It’s a completely new 
application of the roller-drive principle for tap drivers 
.... proved on the production line at Caterpillar Trac- 
tor Co. Tap breakage, scrap and production losses 
resulting from downtime may now be minimized. 
Adverse machining conditions such as hard spots, 
poor chip removal, inadequate cooling or lubrication, 
and improper sharpening of taps are brought under 
new, positive control. Overrunning roller drive re- 
leases instantly when torque reaches danger point 
. without friction or wear... with free-wheeling 
action! Here’s one report from ‘Caterpillar’ (job 
illustrated above): “‘production up 5% . . . improved 


- 


finish and accuracy. . . 25% cost reduction. . . 10- 
12% manpower saving...tap breakage reduced 


500%.”’ For details and delivery, contact your Scully- 
Jones representative or stocking distributor. 


Positive release + positive reset - adjustable torque + small 
diameter - roller drive + free-wheeling action + no wear 
proved safety features - maximum speeds 


Reduces tap breakage—Releases instantly and com- 
pletely when torque reaches danger point. Prevents use of 
dull taps. 


Boosts production— Builds operator's confidence in tool. 
Permits tapping at full speed to full depth. Operates at any 
speed taps can take. 


Helps control quality—Releases when tap is too dull. No 
objectionable, overriding motion. Helps produce uniform, ac- 
curate threads. 


Keeps tooling costs low—Five settings provided to ad- 
just torque for various jobs. May be used with standard 
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BRINGS TAPPING UP TO MODERN MACHINING METHODS 















Scully-Jones non-reversing 
Safe-Torque Drivers may be 
used in any machine having 
@ reversing spindle! 


Scully-Jones Quick-Change Chucks, Turret Tool Holders, 
Sleeves, Adjustable Adapters, and Tap Chucks. 

Saves manpower and material—Dependable contro 
minimizes scrap. Eliminates rework on piece-parts. Reduces 
downtime. 


Makes tapping more versatile —With stop-nut on tap 
number of threads may be controlled automatically. Com 
pression spring provides a cushion for bottom-tapping in Dlinc 
holes without slow-down. 

Proved dependability—No overheating or change "" 
torque, even at high overrunning speeds. Human elemen 
minimized ... torque setting not easily changed by opersto 


The Tool Engineer 












Loved af CATERPILLAR ! 


ays 
nue 
& 


| TET ae SO Ha 


RESULTS 
ON THIS JOB! 


Accuracy and finish 
(tap enters hole only once) 


Adjustment time reduced 
Operator efficiency increased.... 
Tap breakage reduced 

Test period 





"A TAT ey sf 
ATALOG! 


Write for Bulletin 20-50. Gives 
you important features, specifica- 
tions, and field-test reports on 
Safe-Torque Drivers. 





Gentlemen: I'm interested in learning more about Scully- 
Jones Safe-Torque Tap Drivers... 


(] Please send Bulletin 20-50 
(_] Hove representative call 
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Seu nes and Company, 1915 South Rockwell Street, Chicago 8, Illinois 
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The knurling on the head 
of the screw permits ‘aster 
assembly, because pro- 





vides a  slip-proo grip 








The uniform depth and size 








of the hex socket assure 
maximum torque in wrench- 
ing. The accurate diameter 







of the head permits coun- 
tersinking. 





Four UNsRAKO Socket Head Cap Screws speed assembly in the plant, and reassembly in the 
field, of these flow-control valves providing 16 different inlet-outlet flow direction combinations. 


Get personalized service, faster delivery with ‘ 
UNBRAKO Standards—stocked by your distributor 





UNBRAKOs—made of heat 
When you use UNBRAKO socket screw products, you get the finest socket treated alloy steel—have 
fully formed threads, Class 
3 fit; controlled fillet and 
local distributor. And he enables you to cut your inventory, set up more continuous grain flow for 


screws made, plus the personalized service and the faster delivery of your 


space for production. For more information, write for UNBRAKo Standards— strength. Supplied in stand 
~~ . , ard sizes from +4 t 
a complete listing of precision socket screw products carried by your dis- 


tributor. STANDARD PRESSED STEEL Co., Jenkintown 37, Pa. 


$ 
; 


——— 
| 


UNBRAKO socker screw Division =, | 
——ow | 


~~ 
Self -Locking Flat Head Shoulder Dowel ) Hee 
JENKINTOWN PENNSYLVANIA Set Screw Cap Screw Screw - Pir S ~ 
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EXACT WHEELS... Tilda toll -l(-Melacte(iaiteyy 





THIS WHEEL Sharpens Tools For This FAST PRODUCTION 


by BAY STATE 


- 
< 

+ 
+ 
& 
+ 
$ 


BRILLIANT RESEARCH, by progressive com- 
panies like JONES & LAMSON, has stepped 
up top metal-turning speeds from the old 200 
s.f.m. to 1200 s.f.m. and even more! For such 
amazing speeds, precision tool-grinding be- 
comes highly critical, demanding perfection in 
grinding wheel performance. 


J & L, for example, finds BAY STATE’S 
C-80G9-V3, 12” x 1” x 1” wheel the exact one 
for maximum production, accuracy, and effi- 
ciency in grinding the carbide-tipped turning 


and facing tools for such high speed operations. 4 
sy, 


\ 
a 
~-8\ 


SPEEDS 


by Jones & Lamson 


The “V3” portion of this specification is an 
important factor in the superior performance 
of these BAY STATE wheels. The figure 3 signi- 
fies one of those extra sub-divisions of hardness 
that only BAY STATE offers. 


These FRACTIONAL GRADES allow exact 
grinding wheel specification. Capable BAY 
STATE engineers are at your service to heip 
you select these pin-pointed specifications as 
required for your grinding operations. 


Just ask for BAY STATE “On-The-Job” 
Engineering Service. 


BAY STATE ABRASIVE PRODUCTS CO., Westboro, Massachusetts, U. S. A. 


Branch Offices and Warehouses: 


C 


cago, Cleveland, Detroit, Pittsburgh 


D stributors — All Principal Cities 


Fel 


1954 


ary, 


In C 
Bay 
Bran 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


anada: 


State Abrasive Products Co. (Canada) Ltd. 


tford, Ont. 


INDICATE A-2-189 








, A WAY TO AVO 
heed SPOILAGE LOSS 


When you find that your spoilage ogsec 




















in tapping and reaming are ning 
high, there’s an easy way to neds 
the situation if it is due, as fre. 


quently the case, to faulty set- 9s, | 
Just change over from ordinar  too| 

holders to Ziegler Tool Holders. With | 
the Ziegler all you have to do is to | 
come within 1/32” of center on te ra. | 
dius (or 1/16” on the diameter) ang | 
the holder automatically compe: sates 

for the difference. 

In the rejects it eliminates, the Ziegler 

Holder pays for itself many times over 

in a remarkably short time. Get one 
and see what a difference it will make 

in the precision of the work performed, | 


and Capacity W. M. ZIEGLER TOOL COMPANY 
13574 AUBURN _ DETROIT 23, MICH 


e : 
Gotce- WRITE 08 
7 oe Teele) 
| 
| 
| 
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For Unmatched Ruggedness 





15” HEAVY DUTY 


HELMET-HEAD “oLtE® FLOATING HOLDER} 


DRILL PRESSES en 


j USE READER SERVICE CARD; INDICATE A-2-190-2 











Handle jobs and drill holes of a size no one could attempt 
on other 15-inch or 14-inch drill presses, as for ex- YF 


ample this multiple hole job with an 8-spindle head g TAPER PIPE THREADS , Z 
attachment. Helmet Heads will stand up for many g Z Z 


1 extra years under toughest service conditions. 
y 9g 


The 15-inch Drill Presses with %g-inch capacity, not just the Z tapped on d drill press 
‘ ' 


ZZ, 


¥2-inch capacity of light 15 and 14-inch machines. 








Real precision at the chuck—where it counts, is guaranteed ; ‘ ” > 
by the 50% thicker column (3/16” walls). ZY ZY — 
| 
Up to 50% more wear resistance against accuracy destroy- TRADE MARK 
| ing. side. thrust through a longer, ond 20% larger |  |EAD SCREW TAPPING ATTACHMENT 


quill (2-1/16” dia This pays off on deep hole 
drilling and routing. 4 inches or more of the quill Quicker. Better. Less scrap. No skilled help needed 

is always anchored within the head d 

Send for Bulletin 

1] Rugged steel 6-tooth, involute-shaped, splined drive sleeve. 

' 

5 speeds (25% greater range). Belt tension release 

| 


for easy speed changes. 


| 50 models, high and slow speed, bench and floor type. 
1, 2, 3 and 4 spindles. A variety of work tables. 

A full line of tapping heads, foot feeds and acces- 

| sories. Attachments for fine hollow chisel mortising. 

| 

| 

| 


Heads and parts sold separately for special setups. 


liate delivery by industrial 


apt listributors everywhere 





BOICE - CRANE COMPANY 


1] 934 Central Avenue, Toledo 6, Ohio 











i Please send free literature on Boice-Crane Helmet Head Drill 
1] Presses 






Name 





Firm 


| Street Lippi, hb “ 944B West Grand St., 
City and State | INC. Elizabeth, N. J 








PRECISION PARTS FOR AIRCRAFT 








; USE READER SERVICE CARD INDICATE A-2-190-1 \ USE READER SERVICE CARD; INDICATE A-2,190-3 
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Dropping, knocking against metal surfaces and faulty line-up are major 
causes of damaged threads. Allen’s new unthreaded leader point substantially reduces 
the causes of screw thread injury, or damage to threaded holes. Grip Heads, 


precision fit sockets that adhere to the key, plus the new leader points, make 





Allens the world’s easiest starting cap screws, particularly in 


inaccessible spots. Sold only thru leading Industrial Distributors. 





ALLEN 


MANUFACTURING COMPANY 
Hartford 2, Connecticut U.S.A. 


ANNAN: 


AAAALAAS 





eee CEEREAAMAEMANS 
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PATENT APPLIED FoR 





New Taft-Peirce COMPUTING CompAlRator 
FIGURES AS IT MEASURES 





For measuring problems that involve determining 
two variable dimensions... then combining them 
in a laborious calculation, Taft-Peirce engineers 
now offer a valuable new time-and-labor-saving 
tool. An air gage that does the whole job. 
Measures. Computes. And indicates the result 
instantly on a single dial. 

Typical applications include determining devi- 
ation from desired degree of taper or angle .. 
center distance without respect to hole size... 
parallelism or angularity of shafts or bores. And 


many others. 


For example, the three Computing CompAIR- 


TAFT-PEIRCE 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-2-192 The 


MANUFACTURING COMPANY - WOONSOCKET, 


ators above indicate center distance, bend, and 
twist of connecting rods. They do the work of six 
standard indicators, eliminate human error, and 
save hundreds of man-hours every year. 


For’ more information on Computing CompAlRators 
and many other items, get your copy of the new 
Taft-Peirce Handbook. 





RHODE 





ISLAND 


Tool Engi: ee: 
























Fkca DEPENDS ON DANLY to save peta time ! 


This popular basting spoon is one of thousands of famous 

household items made by Ekco Products Company 

in dies mounted in Danly Die Sets. Ekco depends on | 

Danly Die Sets to save costly tooling time and help maintain ) & Ly 
uninterrupted production schedules in this highly competitive : Ls eas 
industry, because Danly Die Sets provide the finest precision : a. ie) = 

starting point for diemaking. They are available on short notice « » 
from a completely stocked Danly assembly plant nearby. es = 


* 


It’s a point worth remembering ... when the job calls for —_— 
precision performance, depend on Danly Die Sets! There’s a 
Danly Branch near you... stocked for immediate delivery. 


Cait Your Local Danly Branch Today! 


“CHICAGO 50_ 2100 S. Laramie Ave. 
‘CLEVELAND 14 1550 East 33rd St. 





“DAYTON 7___ 3196 Delphos Ave. 
"DETROIT 16___—-1549 Temple Ave. 
"GRAND RAPIDS __113 Michi t., N 
ms = ichigan St., N.W. DANLY MACHINE SPECIALTIES, INC. 
MANAPOLIS 4___5 West 10th St. 2100 South Laramie Avenue 
LONG ISLAND CiITy _47-28 37th St. 








Chicago 50, Illinois 








9S ANGELES 54. Ducommun Metals 

& Supply Co., 4890 South Alameda 
MILWAUKEE 2___111 E. Wisconsin Ave. 
*PMLADELPHIA 40___511 W. Courtland St. DIE SETS... STANDARD OR SPECIAL 


ROCHESTER 633 Rutter St. DIEMAKERS SUPPLIES 





*Indicates complete stock 










































MACHINE STAMPING 
AND EMBOSSING , 
DIES | 

Higher production with 
CADILLAC Dies is assured by 
special steel selection, con- 
trolled heat treatment and 











precision engraving — noted S 
for accuracy and high qual- 
ity. We'll be glad to advise FORGING HAND STAMP DIE INSERTS EMBOSSING DIE 


You Don't Need An X To Mark "The Spot’ F 


are CADILLAC MARKING DEVICHE 
Designed For ALL Marking Neem 


Just as “vgriety” is called “the spice of life”, varieties of marking methods and devices on 
PUNCH Press DIE essential for meeting modern production demands. CADILLAC STAMP COMPANY is equippes 
to offer or build every conceivable type of marking device, from 
simple hand stamps to especially created and designed machinery 
for unusual marking requirements. 


7 eo?) 
| A 


ot &\ | there 


‘ 


ROLL SEGMENT DIE 








\ CADILLAC 52 
\ CADILLAC 115 HAND AIR IMPACT PRESS 
; MARKING MACHINE For high speed marking, assembling, 
For general purposes this floor branding, staking, crimping, riveting, CADILLAC 45 HYDRAULIC 
SOLID ROLL DIE type machine gives top service. also for producing light stampings. ARKING MACHINE 
Marking is done in a rolling oper- The 52 effects great savings in produc- MAR 
ation—requiring minimum pressure. tion — delivers speeds up to 10,000 Here’s a compact, self-contained, me 
Marks flat or round parts of vary- strokes per hour—pressure up to 8 fold mounted, hydraulic unit. One 
HEAVY BEVEL STEEL ing thickness, Foot pedal for mark- tons. Safe to operate, automatic con- trol gives full range of marking de 
LETTERS AND FIGURES ing flat or irregular contoured trols. Can be hand, foot or electrically it will mark round, flat and irregy 


actuated. 
Machines Above, Write for Bulletin M-120 
Misc. Items, Write for Bulletin SE-130. 


surfaces. Machine capacity is up to !! 
one inch impressions per minute. 


parts; table screw adjustable for 


The faces of CADILLAC Steel round ports. 


Letters and Figures combine 





a high degree of hardness 

with toughness, insuring ex- rer 
ceptionally long life. Each & AN 
stamp is clearly marked f 
with character designation 





and size. long tapering 
bevels assure easy align- 
ment characters. (To the 





right, mote CADILLAC’s m, 
sturdily boxed In'erchange- 
able Steel Type Set.) , rs ad 
; 1 Be oe A : ‘ 
HAND STAMP NUMERALS INTERCHANGEABLE TYPE AND TYPE HOLDER SET HAND STAMP SYMBOLS 


CADILLAC STAMP COMPANY 


Factory and Offices 





17313 Ryan Road ° FO. 6-0500 ° Detroit 12, Mich. 


Marking Devices 
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High-Pressure 
Springs made 
of Chrome- 
Vanadium 
Stee! 


Dowel Pins 
Accurately 
Ground far 


Precision Dies 


Check List of Producto 
Die Makers’ Accessories 


High-Pressure Springs Die Rubber 


Square Wire Springs Dowel -Pins 
Medium - Pressure Springs Stripper Bolts 


Guide Pins and Bushihgs Cap Screws 


For Die Accessories 





MAKERS OF DIE SETS PRESS FEEDS VISES 


ry, 1954 FOR FURTHER INFORMATION, 





PRODUCTO 


- If an inferior spring breaks. . 


Fast, Call. 


USE READER SERVICE CARD; 


Specify 





. it might mean trouble 
during the stamping operations and could possibly 
cause a several thousand dollar die to be damaged. 
More than that, losses pile up as press down-time and 
maintenance costs climb. 

Protect the big investment, the die itself... buy only 
quality die accessories. Call your nearest Producto 
representative or branch for prompt service. Directory 
listings are found in all principal stamping centers. 


THE PRODUCTO MACHINE COMPANY 
930 Hevsatenic Ave., Bridgeport 1, Connecticut 


TOOL ROOM EF 


INDICATE 


A-2-195 

































This part was originally turned on a special machine to 
produce the desired collar or spring seat. The dotted lines 
indicate wasted, excess material. 

Then this manufacturer investigated swaging. Look at the 
results: 





























A blank rod with the same diameter as the turned piece was 
grooved. This provided the location for a ring to be posi- 
tioned by means of a holder. 


AX 
ey 


Then the ring was swaged firmly into place. Final results— 
the same as the expensive screw machine piece. 








~ HOLDER 





Can You Use Savings Like These? 


1, Savings in material—swaging here uses 
nearly all the metal. 


2. Savings in labor—swaging can be done 
by unskilled hands. 


3. Increased output—swaging is fast. 


4. Improved products—swaging toughens 
metal, gives it better resiliency, hardness, 
finish. 


We'll be glad to send you an 
informative booklet on swaging 
that contains complete de- 
scriptions of Torrington Rotary 
Swagers. Ask for it today; it 
may save you money tomorrow. 





THE TORRINGTON COMPANY 
Swager Department 
444 North Street, Torrington, Conn. 
Makers of Torrington Needle Bearings 












ROTARY 
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ACHINES 


The Tool Eng 2eer 


MAI 
DIE 








Tool Steel Topics 












































n a mill where steel bars 





nad iong been considered an 
requiring two types ot tool 
the roughing cuts they used 
ade ol high speed steel. And 
shing cuts, they turned to 
dening steels. 
eone got to think ng, 
Sabre? Then maybe one tool} 
he used tor both jobs. 
So Red Sabre was put to work, and is 
excellent account of itself on 
and east-steel rolls having a 


is to 60 Shore. 


ughing operation is shown 

e hardened-and-ground block 

4 In high, 1 2 In. wide, and 

‘ , and with four cutting edges, 


eut approximately 00 In. 


Red Sabre Bit Does Double Duty 


deep. The finishing eut, less than .001 in. 
ing the tool 
set-up. Both operations are performed 
at a surtace speed ot 40 in. to 60 in. per 
nute, depending on the diameter of the 
roll. 


Red Sabre 1s oul Super h Lae speed 


} 


deep, is made without chang 


steel, containing approximately 1.50 car 
bon, 12.00 tungsten, 5.00 vanadium and 
5.00 cobalt. It is unusually resistant to 


brasion and wear, and has higher red 
hardness than most his 


Red Sabre tool bits 


n speed steels. 
hardened to a 
Rockwell C-65 and aeeu 


rately cround, are stocked in all stand 


minimum ol! 


; 


ard sizes. If vou d like to trv them out in 


vour shop, put it up tool stee 
distributor. Or if you preter, order direct 


from us at Bethlehem, P: 





MACHINE BOLT FORMING 
DIES MADE OF CR-MO-W 


Ming dies which are capable 
jut thousands of square-head 
ts each day 1s a task calling 
itch grade of tool steel. That’s 

ehem Pacific, the largest maker 

n the West 

( hrome-Moly Tungsten) tool 
cing dies used in bolt manu 

e many other tool-steel users, 


r-Mo-W ideal for jobs involv 


r drastie temperature changes, 


Coast, selected 


lor applicat ons where heat 
Ss a problem Cr-Mo-W, ou 
hot-work tool 
hardening, and has rood red 


and good machinability. 


= = rpose type ot 








BETHLEHEM TOOL STEEL 


Lee 
VN @° @& 


gETH EHEN 
ST=EL 


ENGINEER SAYS: 


This Is Why 
We Anneal Most 
Tool Steel Bars 





In the majority of cases, bars of Beth 
lehem tool steel are furnished in the 
annealed condition, both to users and 
distributors. There are two important 
reasons Why this is so: 

I rhe process ol annealing makes it po 

sible to remove the stresses occurring in 
the as-rolled or as-forged bars. If such 
removed, they 


stresses were not could 


very well lead to eracking, resulting in 


delay and inereased shop costs. 

steels, it Is 
necessary to obtain the lowest degree ot 
hardness 
chinability. But for other grades of tool 


2. With many types of tool 
in order to secure the best ma 
steels, low hardness Is undesirable. Kor 
this reason, annealing is carefully con 
trolled to produce the propel devree ot 


hardness for the grade involved. 


ilere’s another point to remember ex 
cessive sealing and deearburization must 
find the 
bell type, controll d-atn osphe re Lurnaces 


be avoided during annealing. We 


used in our tool-steel mill exeellent for 
this purpose In facet, with these furnaces 
we obtain results which are far superior 
to what is possible when other types of 


equipment are use d. 
































Cold Roll Forming holds a perpetual challenge 
to your skill and ingenuity in devising new ways 





to step up production and reduce cost. Infinite 





possibilities are suggested by thousands of exist- 





ing applications in the high-production metal 






















working industries. 


New applications are constantly being discovered. 
Total production of Yoder cold roll forming 
machines now runs into billions of feet annually. 


A Yoder roll forming machine can be arranged 
for doing other operations, such as notching, 
embossing, perforating, curving, coiling, welding 
etc., at little or no extra labor cost. Yoder engi- 
neers are at your service in designing such multi- 
purpose production lines. 


The Yoder Book on Cold Roll Forming discusses 
its varied functions and advantages, with scores 
of photos illustrating end uses of roll formed 
products. Ask for it. 


THE YODER COMPANY 
5525 Walworth Ave. * Cleveland 2, Ohio 


Complete Production Lines 


* COLD-ROLL-FORMING and auxiliary machinery 
* GANG SLITTING LINES for Coils and Sheets 
* PIPE and TUBE MILLS-cold forming and welding 


& - lite 
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Red Shield says: 


Call your Industrial Supply Distributor for Shield Brand Slitting Saws. 


Specialized factory service available everywhere. 


TANDARD |OOL (‘0. && 


3950 CHESTER AVENUE CLEVELAND 14, OHIO 





CTORY BRANCHES IN: NEW YORK ¢ DETROIT @ CHICAGO « DALLAS «© SAN FRANCISCO 


STANDARD LINE: [wist Drills - Reamers - Taps - Dies - Milling Cutters - End Mills - Hobs - Counterbores - Special Tools 

















it's NEW! 


our EXTRA small - 


ANCHOR BUSHING 








Extra small Anchor Bushings are available in 
drill sizes from #55 (.052) to 5/32 (.1562). 


for minimum hole patterns 


The extra small Anchor Bushing 
offers the template maker reduced 
minimum hole layout dimensions 
tor drill templates. 


Bushing life is lengthened by im- 
proved heat treatment resulting 
from reduced wall thickness. 


For sheet metal or laminate plastic 
templates, the bushing pilot length 
is optional —.050 standard, .125, 
.187, .250 or .312. 


O)}2 


Small Anchor Bushings i 
drill sizes from #22 


(.1570) to 9/32 (.2812). 


W rite for data sheet for extra small 
Anchor Bushing physical dimen- 
sions, Minimum layout patterns 


and catalog. The latter de- O 





Extra Small Standard Extra Small Standard 
Anchor Bushing, Anchor Bushing, 


Corner Style. Regular Style. 


other available 


— scribes 
» Anchor Bushings for metal 


~ and laminate templates. 


Lorge Anchor Bushings in 
drill sizes from L (.2900) 
to 7/16 (.4375). 


THE Vin RIVET TOOL COMPANY 


8924 BELLANCA AVENUE . LOS ANGELES 45, CALIFORNIA 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-200-1 


products Te) WwW 


for only $550 


less accessories, F.O.8. Bridgeport 


you can get this 


J-MODEL 


WILSON 


Rockwell’ 


The Best... Costs less... to Use 


Eliminate costly customer complaints. Test hardness at 
various manufacturing stages with a WILSON “‘Rockwell’’ 
Hardness Tester. Benefit by the long experience of WILSON’S 
Standardizing Laboratory. A genuine ‘‘Rockwell’’ tester 
pays for itself. 


WILSON Makes a Complete Line 


There are two types of WILSON ‘Rockwell’? Hardness 
Testers... Regular and Superficial. They come in many 
styles with accessories for testing flats, rods, rounds, and 
odd shapes. For micro-indentation hardness testing, there 
is the WILSON TUKON. 











Write for information and let 
us make recommendations 


WILSON 
*Trade Mark Registered “ROCKWELL” 
and TUKON 
Hardness 
Testers 





WILSON MECHANICAL INSTRUMENT DIVISION 
AMERICAN CHAIN & CABLE 


230-H Pork Avenue, New Yornk 17,N.Y = 
USE READER SERVICE CARD:INDICATE A-2-200-2 


Si 


Sy CARBIDE-TIPPED 
SHELL TYPE EXPANSION REAMER’ 


For maximum tool life with minimum tool servicing, put 
this Staples Shell Type Expansion Reamer on the job. 





Tool is returned to original diameter simply by driving 
the shell up the tapered arbor. Tool can be expanded 
many times without a re-grind. To obtain a new tool, just 
order a new shell—a standard stock item. 


Standardize on Staples Carbide-Tipped Circular Cutting 
Tools. You'll get longer tool life—greater accuracy- 
finer hole finish—and spend less time on tool servicing. 
Staples is the quality name in carbide tool production. 
You'll save money in the long run with Staples. 

*Patented 


THE STAPLES TOOL COMPANY, Cincinnati 25, Ohio 


istributors in Major Cities 
Staples CARBIDE-TIPPED CUTTING TOQLS 


e of Circular Carbid 
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For the customer... 
it put a one-at-a-time rough 
and finish milling job on a 
production basis! 





Color 
indicates 
machined 

surfaces 











Capacity ... Experience ... Performan 


Upon completion of this $5,200,000 expansion of our 
Special Machinery ivision, we offer you (1) un- 
matched facilities, (2) experience based upon 

more than 50 years in the design and pro- 

duction of special machinery, and (3) 

erformance, best recommended 

y our outstanding record of suc- 

cessfully solving many hundreds 

of unusual mackinion problems. 


EARNEY & 


‘uary, 1954 FORFURTHER 


INFORMATION, USE READER SERVICE CARD 


Builders of Precision and Production Machine Tools since 1898 


3 ~ i, eo 
. yeoms ene? 


HIS special seven-station traveling head transfer 

type milling machine solved an automotive manu- 
facturer’s problem that involved milling cylinder 
heads. Formerly, rough and finish milling of a six- 
cylinder head required six distinct machining opera- 
tions and seven separate handlings. Now, by com- 
bining all the machining operations and eliminating 
handling...the special machine produces 62 finished 
pieces per hour. 


TRAVELING HEADS... three heads — one with one 
spindle and two with three spindles. Full quill ad- 
justment on all spindles. Speeds are fixed. Heads 
travel hydraulically on hardened and ground ways. 


etails nm this ] 


a ’ } i< in 

ask for Data Sheet No. 1003. Free 
booklet, “Doorway to a proven 
method for solution of big and small 
metalworking problems” is also yours 
for the asking. Write today to 
SPECIAL MACHINERY DIVI- 
SION, KEARNEY & TRECKER 
CORP., 6784 West National Avec., 
Milwaukee 14, Wisconsin. 


TrecKxer Corp. - Special Machinery Division 


MILWAUKEE 14, WIS., U.S. A. 
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TUNGSTEN CARBIDE 
wire type .016” to .500” diameter 


CHROME CARBIDE 
taper insert type .500” to 1.510” diameter 


In addition to its regular line of tungsten carbide 
wire type plug gages from .016” to .500” diameter, 
The Van Keuren Company now offers a new line of 
chrome carbide taper insert plug gages in the 
range from .500” to 1.510” diameter. 

Van Keuren tungsten carbide wire type gages have 
proved their worth on thousands of tough gaging 
jobs. The new chrome carbide taper inserts (Car- 


*Trademark of the Carboloy Dept. of General Electric Company 











35th YEAR 
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CARBIDE PLUG GAGES 


174 WALTHAM STREET, WATERTOWN, MASS. 
Light Wave Equipment * Light Wave Micrometers * Gage Blocks * Taper 
Insert Plug Gages * Wire Type Plug Gages * Measuring Wires * Thread 
Measuring Wires * Gear Measuring System * Shop Triangles * Carbolov 
Cemented Carbide Plug Gages * Carboloy Cemented Carbide Measuring 


Wires * Chrome Carbide Taper Insert Plug Gases 






boloy, grade +608*) promise to be equally 
fective. Wearing qualities of chrome carbid 
comparable with tungsten carbide. In addit 
the material is lighter than tungsten carbide ar 
has a coefficient of expansion close to that of st 
... both of which factors are a distinct advantag 
in the larger sizes. 


Finish on Van Keuren gages in either tungsten 
carbide or chrome carbide will average .5 RMS 
or better. These gages are available in Class Y, \ 
and XX accuracies at moderate prices and 
reasonable delivery basis. 


Send for a copy of the 220-page Van Keuren Catalog and Handbook 
No. 35 containing valuable technical and engineering information on 
measuring problems and methods. Address: The Van Keuren Co., |74 
Waltham St., Watertown, Mass. 
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F OBSOLETE 


BORING 
SETUP! 



























This PICTURE — 
taken in 

a well known 
machine tool plant 
illustrates 

the old method 


. LY A. — . js 
‘ : T & 3 ; of boring 
i > <i < , ss | turret lathe 
| ~, f a a ~ OS > # | headstocks with 
oN i a ee => <a 7 > ys a. : costly — 
“4 ~~ ‘ - ; ~ Ox jig an 
ane , E. , 


a mass of 





east "A special tooling 






. \N. 
~~ 
' ay 


me 
fioaern Metnoc 
“IIGLESS BORING” THE SAME PIECE wW A DEVLIEG i 
Eliminated expensive boring jig 
Reduced machining time 
Improved accuracy with a resultant cut 
in assembly costs 
“oe Permitted the use of simplified tooling 


If your shop is burdened with costly » 
dbook boring jigs and special tooling, it ; 
' will pay you to investigate the 

DEVLIEG SPIRAMATIC JIGMIL! 












66 me te Det eee see a practical demonstration 
of the JIGMIL Technique... 


A request on your compony letterhead will bring ao copy of our comprehensive Illustrated Catalog 
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it ehange that belt! 


It’s Armour’s—longer lasting 
because it’s precision-made! 


You save money when you use Armour’s abrasives because they're 


scientifically made to last longer. The tough grains of superior 





abrasives are electrocoated firmly and uniformly into a powerful, 


wr 


long-lasting adhesive. And all the sharp points grind and polish 


longer because they're precision-placed for equal wear! om 











This diagram shows why the electrocoating process means longer 
life for all of Armour'’s precision abrasives. Notice how the Armour 


, grains are attracted to the 
NEGATIVE : 


upper electrode, fixing them- 
YYTITY?Y Vv VITTVVTT TT e 


selves firmly at right angles to 
the backing. This gives the 


ELECTROSTATIC FIELD abrasive sharper, longer cut- 


S nae oe , amasivt caamconveror, ting action. It means more pro- 


AVE COATING 


= —— ae = duction for you at lower cost. 
POSITIVE 


Belts are just one item in Armour’s complete line of precision abra- 


sives. Alundum, Garalun, Garnet and Crystolon in rolls of paper, & 


cloth and combination, sheets, belts, discs, and other specialized 
forms are all available to help you solve your abrasive problems >» ( 


Call your industrial distributor today for Armour abrasives! 
< . 





The booklet offered here will save you money in storing coated 


abrasives. Send the coupon for your free copy now 









Armour Coated Abrasives 
Armour and Company «+ North Benton Road, Alliance, Ohio 








. 
* 
. 
. 
. 
. o- 
- Please send me the free booklet, “How To Store Coated Abrasives” . 
. 7 
© ame - : 
* . 
* 
: Firm : 
° ° 
. * ‘ 
S  Addees > EN Cocted AMbeccwioe 
7 
* 
° City Zone State : . Armour and Company « Alliance, © 1° 
. , 
° ° 
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BEAVER QUICK @ 
CHANGE ARBOR | 








| with Leaver Q 


>) 
! 
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CHANGE TOOLING f 
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Phas. 


SET AT THE BENCH Be 


Beaver Quick-Change Arbors for all slotting, 
face, straddle, and gang milling save ma- 
chine time, improve quality, and hold accu- 
racy on single, multiple, and transfer machine 
operations. 


By using Beaver Quick-Change Arbors in 
Beaver Quick-Change Holders on your ma- 
chines, down-time can be confined to the 
bench. This allows uninterrupted machine 
operation without costly reset-ups with each 
change of tools. 


Beaver Quick-Change Arbors reduce trial 





STANDARD MACHINE TOOL ACCESSORIES CARRIED IN STOCK 


and error rejects by holding a constant 


relationship between the flange and the 
collar of the arbor. Spacing of cutters can 
be accurately predetermined at the bench 
with simple "Jo’’ blocks or height gage and 


indicator. 


With Beaver Quick- Change Arbors your 
machines are free of costly down-time and 
cutter change from one set-up to another is 
a simple, quick operation. Prove Beaver 
Quick-Change Toolings superiority on your 


own operations. 
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INFINITE CONTROLLED 
SPEEDS 30,000 TO 
65,000 R. P. M. 


Easily connect jig grinder 
to jig borer or mill 





| Then you can finish grind in hardened steel to “tenths” 


jig grind dowel holes square with a ground base move 


location of holes in hardened steel blocks 


jig grind inter- 


changeable holes in hardened sections grind small holes 


with diamond impregnated mandrels grind contours and 


relief with tunaqsten carbide burrs grind radii in die 


sections eliminate jig bushings in tools where close spacing 





is essential 


Other infinitely controlled 
air driven spindle applications 


Place spindle on most any machine. Use it for finish ng con- 


tours on hardened steel working surfaces burring or 
milling die castings routing wood contours carbide 
milling or finishing slots finishing holes in hardened steel 
to “tenths grinding with diamond wheels, carbide burrs, 


or diamond impregnated mandrels 


| Advontages—10 micro finishes using carbide mills . 
6 micro finishes using mounted points, operates at any 
angle air driven, air cooled, overheating prevented 

speed controlled at optimum point 3%6° long motor 
uses little working space By controlling speed at any 


point you abolish need for many constant speed spindles 


For immedicte quotation please state machine 
lico?t p y 5! 
‘ ' . J Jt 

tool application. Get this manual of photos 


showing operations Vulcanaire performs. 


*“Dependably accurate to “tenths” 





Gana 


y ___ Wt built by toolmakers for toclmakers 
“VULCAN TOOL co., 7300 LORAIN ST., DAYTON 10, OHIO 





USE READER SERVICE CARD; INDICATE A-2-206-1 


206 





More and More Indu 


Cut 
re , 
and Speeding ve 


Production 
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SPECIAL, HIGH-PRECISION 


ies 7 
str It took 


é s 
ting Cost 


SERVICE MACHINE CO. 


7627-33 S. Ashland Ave. @ Chicago 20, Illinois 








me 
concentrated plar ng 
stressing rugged: es; 
and simplicity, ng 
with accurate m: n 
ing and “close-' \o, 


ance’’ assembly to5 
bring out these st 
rigid, high output ts 
—THAT COST So 
LITTLE—DO SO W JcH 
—REQUIRE SO L iTLE 
MAINTENANCE. 


In addition to mete 
forming, bending 
shearing, notching, and 
piercing, they are also 
adaptable to culling 
and punching poper 
forming and culting 
fibre, plastics, etc. 


Often considerable 
savings are possible 
if you let our engineer- 
ing staff assist you 
There is no obligation 
Simply explain the 
problem and send 
sample or drawing of 
work. 


Rousselle Presses are 
Sold Exclusively through 
leading Machinery Deoler 
and are manufactured by 
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HIGH-SPEED STEEL & CARBIDE TIPPED 


FULLER TOOL 


4000 WEST ELEVEN MILE RD. 


BERKLEY, MICH 
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" 
. : © h, 
-| A Diaphragm 
TLE 
-| Chuck 
‘ 
ng 
‘ ’ 
that really holds 
on —— : 
17 — f 
for heavy cutting, 
oh meal 
». A simple, ball and taper mechanism Myltiplies 
a the force of the air used for flexing 
diaphragm of this chuck to permit use 
‘ of a stiffer diaphragm than has ever 
before been possible. When air is 
released, the jaws clamp down 
with a grip many times that of 
ordinary diaphragm chucks. 
Plants already using the 
Super-Grip” find it the 
answer to their problem 
4 of holding work for heavy 
cutting. Offers accurate 
repeat and many other 
superior features. Write 
for our catalog. 
; 
{ 


Sheffer Cé 


TRAVERSE Cl 
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Combine Operations on a Kingsbury and: te 


Steel Agitator Shaft 

17 operations -4 directions 
6.87¢ per part 

for top ; 


top .3125-24 
Keyway .156 rough 
mill and .1628 
156 drill 

Lholes —— — 
272 .250 deill 

4), deep 


oo 


.378/.377 ream 


-065 mill 





| 





i 


“Re ht ancy Pb eiciiieg ge ee 


IOV 


« 


2 <> 
5 } ee 
a # ~—— 





lI 


- 


cn) 


= 





KINGSBURY , 


KINGSBURY | 








—~—— 


=== pad | 


nal 
Zi 


SHR 
\) Cee 7 J a... 





208 


In one cycle through th 


This steel agitator shaft presented inter- 
esting problems: its shape, for one thing. 
It is 2554 inches long and %in. O.D. Tt 
has a keyway at each end, and an axial hole 
43% inches deep. Two ports enter this hole 
at 90°, and three horizontal holes are drilled 
through the shaft at 90° to these ports. 

The Kingsbury has 11 units and an air- 
operated stamp mounted on the central 
column. Six units are mounted on the base; 
12 work-holding fixtures are mounted on the 
60-in. index table. Each fixture presents 


its work to cutting tools at 11 stations. 
operator loads and unloads. 

Axial Hole: To speed production, 
hole is completed in 9 steps. Cust 
allowed these steps to vary from a stat 
-272 dia. to .250 dia. — a great help! 

Unit 1V’: 343 at 45° spot for counter 
Sliding drill bushing carrier is pilotes 
top of work for concentric start of hole. 

Drilling Units: 4V thru 10V complet 
hole to a depth of 45¢ inches. 

Unit //V 3125-24 taps hole’ 34-in. de 


The Tool Engi: 


a Bee eee” ee, Cae Bilstein 


is Kingsbury, each of 


One 









































oi many parts per hour at low cost per part 











‘ in combine your drilling, c’boring, reaming, useful life! They include the cost of the man and ma- 
. ght milling, recessing, spotfacingor threading chine, but no power or overhead. 
s — and reduce your costs. They assume unit cost of the man to be: 
\ art can be of any metal or material that can be average U. S. hourly wage 
| economically. It must be of a size and weight a 
’ n be machined within the limits of 5 HP units hourly gross X 80% efficiency 
' ndled efficiently by your operator. You must They assume unit cost of machine to be: 
a jt of parts per man-hour, because you'll get price of tooled machine 
} juction. 
‘ get uniform accuracy. Your scrap loss willbe output in 6000 hrs. at 80%, efficiency 
. to a minimum. You'll save floor space. Each Kingsbury machine is custom-built to do a 
} iminate re-handling. In fact, you'll be very specific group of jobs — and is given a trial run for your 
hay bout the whole thing! approval of the machined part before delivery. Are 
\ a word about the costs quoted in this advertise- you really interested? If so, we'd like to see you. 
m [hese costs amortize the entire Kingsbury in- Kingsbury Machine Tool Corp. 
weet t over 6000 hours. This is a fraction of its 103 Laurel St., Keene, N. H. 


Steel Transmission Sleeve li¢ per part Cast Iron Impeller Hub 2\¢ per part 


26 operations from 2 directions 







—_—= from 3 directions <—— Steel Transmission Sleeve 


350 parts per hour gross—1-4/10¢ each 


Note plan view drawing — it shows the angles. 
Four work fixtures are located on a 20-in. index 
turret. All work is performed at three stations. 
Two horizontal and two vertical drilling units are 
mounted on the 60-in. base. One vertical 
drilling unit has a milling attachment with side straddle mill 
adjustment to compensate for cutter wear. Work : 
fixtures are unclamped automatically at the un- 
loading station. 


Cast iron Impeller Hub ——»> 
204 parts per hour—2'4¢ each 


In this Kingsbury the units are located on the 
80-inch base, and the work fixtures on a 26-in. 
turret. There are 8 stations. 

The machine performs 26 operations. Eight 
holes are drilled, c'’sunk and tapped. But the 
milling operation is the most interesting. A milling 
unit is attached to a drilling unit equipped with a 
T-in. stroke attachment. Cutters feed from right 
to left through the work, straddling the material. 

















= | : 
' \ | 
' N | 
= — 
: ' ] T | 
A | ! ’ 
! | “4 
IOHR 2V L \ VU 
f | 12 part 17 ti f 4 directions 
) Horizontal Holes: Drills are located ac- 2V and 3V. At bottom of shaft keyway is 
by sliding tool guide bushing milled .065 wide by Unit 5U (under), as 
his piloted to each work fixture. shown in photograph at right. All milling 
/H (right) has a 2-spindle auxiliary units can be adjusted to maintain accuracy. 
drills two .156 holes thru into axial! 
center line of keyway. Unit 8H + 2 
ik. rig perates 2 spindles — drills .156 and 
to ) rough shaft. Unit 9H (right) reams At Station 12 (where operator loads and 
t ) hole to .378/.377 diameter. Unit unloads the machine) an air-operated identi 
he ght) .125 drills through. fication stamp works on top end of the shaft 
Kc -ways: At top of shaft, .156 wide key- just prior to the unclamping of the work- 


rough- and finish-milled by units at holding fixture. 
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There’s a reason 76% 


of all popularly-priced Tool and Cutter Grinders 
sold in 1952 were “Hnock-Outa” 








Will do 
anything that 
machines 
costing 2 or 3 
times more 
willdo... 
yes and in 
less time. 


Distributed 
Only Through 
Franchise 
Dealers 


K. 0. LEE CO. 


Oe a a, ee ee © 
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GROBET 
CHATTERLESS 
COUNTERSINKS 


They are terrifically popular be- 
cause the six staggered cutting 
edges are scientifically designed 
to give a shearing cut and thus 
eliminate all chatter. 

Made in 12 sizes in all degrees; 
also supplied as sets in strong Kit- 
cases. 








MODEL B860 


*Sales 
Statistics 
Furnished 


on Request 


GROBET FILE CO. of AMERICA, INC. 
421 CANAL STREET, NEW YORK 13, N. Y. 
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The OLDEST Die Set Manufacturer 


. . « The NEWEST Die Set } 


RING 
PUNCHES 


BARD... 


tough eo 


from 


Hole 
nate 





livery. 


Sign 





concentric ... 


Precision-made of both Carbon Vanadium 
and high carbon, high chrome stee);, 
Available in a wide range of stock size; 
1/32” to 1” point diameters jp 
increments of 1/64” for immediate de 
Decimal sizes to order for de. 
livery within 48 hrs. 


Button Dies 
Ring Type or Press Fit 


tapered to elimi- 


jamming. 


Sizes in stock to match 
punch sizes. 





distributor in your area. 





Write TODAY for your copy of handy data sheets 
covering specifications and prices; also name of 








Exclusive distributor wanted for the states of 
Washington and Texas. 


Ring Punch & Die C, 


108 FOOTE AVE., JAMESTOWN, N. Y. 
USE READER SERVICE CARD; INDICATE A-2-210-3 


Screw Machine Production 





We specialize ta 
CUTTING CAMS 


* 
HIGH SPEED STEEL AND 
CARBIDE FORM TOOLS 


* 

SPECIAL CUTTING TOOLS 
o 

SPLIT DRILL BUSHINGS 


CROSS SLIDE EWURL MOLDERS 
TOOL BITS 
tor TooLs 
BURMISHING TOOLS 
REVOLTING STOPS 
RECESS SING TOOLS 
FORM IMG SWING TOOLS 


SPEED UP 





Inasmuch as we manufacture cams and 
tools for the trade we obviously do so 
on a production basis. As a result we 
offer: 





1. Superior type tools . . . at low cost 

2. Practical design based upon many 
years of experience. 

3. Correct specifications which insures 
maximum service. 

Your tool requirements in our hands is 

your guarantee of better tools at 3 

great saving. 


PROMPT DELIVERIES 


Tool making with us is a routine mat 
ter. Special equipment . . . skilled 
hands . . . plus know how, enables us 
to fill orders in a minimum of time 


SERVICE 


Let us quote on your tool require 
ments. You'll save money . . . even 2 
compared with “home made” tools. 
Standard circular form tools for B&s 
and Davenport Machines carried i° 
stock. Immediate delivery. 


COMPLETE ENGINEERING 





GEORGE L DETTERBECK CO. Incorporated. 1871 Clybours Ave, Chuage if, 


ENGINEERS TO AN INDUSTRY a 
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Simple, speedy set-ups on this accurate attachment permit fast and easy grinding of form 


relief, radial relief, form and radial relief together, tapered cylindrical and straight 


cylindrical. Cutting tool to be produced or reworked is held in collet or between dead 
centers and revolves on its own axial center. Where full length of spiral cutting tools is to 


be ground for both form and radial relief, the Circularity Grinding Attachment travel is 


milar to an O.D. grinder, which insures fine finish, back taper and accurate size. 

The Detroit Reamer & Tool Company Model 500 Circularity Grinding Attachment 
shown above is faster, easier to handle, has positive control, greater adaptability, 
rugged construction, and is engineered and precision built to provide the finest in 


precision work. Therefore, it will be of invaluable assistance to anyone whose tooling 
standards must meet modern production requirements. 





he Detroit Reamer & Tool Co. Plant is equipped with the knowledge behind them are completely qualified to expertly 
finest in modern machinery and inspection facilities to handle your tool needs. For dependable cutting tools— 
Provide you with the ultimate in precision tools. Our Engi- specify Detroit Reamer & Tool Co. 


neering and production personnel with 35 years of empirical 







830 DE. SEVEN MILE ROAD + ‘DETROIT 34, MICH. 


ship nF hee as “St 2 ee 
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CIRCULARITY GRINDING 









ATTACHMENT 


EE 
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You Can Grind 
“Jools the “These 
oa A DETROIT REAMER 
CIRCULARITY GRINDING 
ATTACHMENT 
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How Warner & Swasey Automatics 


cut costs for Thor Power Tool Compa iy 


Take a look at some of the typical time and cost savings 
delivered by Warner & Swasey 5-Spindle Automatic Bar Machines 
at Thor Power Tool Co., Aurora, Illinois... 


Accuracy and rigidity delive 
Savings pay for several new 4 to 1 savings! 
machines! Material: Super tough rivet x 
Large variety required—in lot alloy, especially made for Tho 





sizes of 150-1500 pieces. Material: Previous method: Roughed o 

8460 Steel. single-spindle automatic, strad 

Previous method: 2 single-spindle dled to length on turret lath: 

automatics,running continuously. mt pe —— running at 
alf speed. 

NOW—one Warner & Swasey DRIVE SHAFT P 





REDUCTION 
GEAR BLANKS 


$-Gmindie Anesmetic devs com> IMPACT NOW —finished for grinding in 
plete machining in equivalent SPINDLES single operation on Warner & 
of 4 days a week. Swasey 5-Spindle Automatic 


running at full speed. 





Combines operations at high 
removal rate! 


Cuts Class 4 threads in same 
operation —costs reduced 8.5 
to 1! 

Previous method: Threads milled, 
following rough forming on 


Previous method: Three opera- 
tions —rough turned, relief cut 
made in second operation, Class 








THIN WALLED = 3 threads hobbed in third. Cost REDUCER single-spindle automatic. | 
PROTECTION of last step alone ran 20¢ per part. BUSHING NOW-—Complete machining fin- 
NUT NOW—finished in one operation ished on Warner & Swasey 
in 132 seconds on Warner & 5-Spindle Automatic in one oper- 

Swasey 5-Spindle Automatic. ation in 27 seconds! 





One machine does work 


spread over 3 departments! 
Slashes machining time on Problem: To thread part at per- 
longer runs! fect 90° angle to outside face, 
ies: 20.000—30.000 piec and hold concentricity. 
Quantities: 20,000—30,000 pieces. iil aiiatiiadl: Dies cniiitinad 
Previous method: Run on con- 


in 3 different departments. Dif- 








LOCK COLLAR ventional multi-spindle auto- SANDING PAD _ficulty was experienced in hold- 
matics in 75 seconds. NUT ing piece in fixture for knurling. 
NOW —on Warner & Swasey NOW —Thread tapped into bar 
5-Spindle Automatics parts made stock and balance of cuts made, 
in 27 seconds! including knurling, in one oper- 


ation on Warner & Swasey 5- | 
Spindle Automatic. 











pesca 


WARNER 
SWASEY 


Cleveland 


PRECISION 
MACHINERY 
SINCE 1880 





WARNER & SWASEY 
5-SPINDLE AUTOMATIC BAR MACHINE 


YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS WITH WARNER & SWASEY MACHINE TOOLS, TEXTILE MACHINERY, CONSTRUCTION MAC! (NERY 


212 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-212 The Tool Engi eer 








<)) 





















Bath engineers check every 
detail, to see that all Bath 
a Taps are conditioned to do 
the best threading job for 
your requirements. 





JOHN 


The cobra strikes its prey 
with unerring precision. 





AND RING THREAD GAGES @ GROUND 





¥ Mey. ft Gi: As tio 


OF dahl 7 ae 


Sages 





i hasty 


As true as the deadly thrust of the cobra — Bath 
Taps bite into metal with the precision that comes 
only from proper pitch diameter, lead and angle. 


What does Bath Tap accuracy mean to you? 


It means dependability on long runs .. . per- 
formance that is beyond the standard required by 
inspection . . . freedom from costly production delays. 


Accuracy is a built-in Bath Tap feature. It begins 
with engineering design and is maintained by quality 
control throughout all the steps of manufacture. 


In this age of mass production, down-time is costly. 
Un-interrupted assembly line operation requires con- 
sistently accurate measurement—an inherent quality 
of stock and custom built Bath Taps. 


Let us put you in touch with a Bath representative 
or, write us direct for technical advice on your tapping 
problems. 


Insist on BATH TAPS for BETTER THREADS 


ATH & CO., Inc. 


22 Grafton St., Worcester, Mass. 
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THREAD TAPS @ INTERNAL MICROMETERS 

















MEYCO carbide tipped and solid carbide cutters have 
earned an enviable reputation in plants where long tool 
life and precision wackmenshig isa MUST 

These cutters can be furnished in various diameters and 
thicknesses to meet the requirements of individual appli- 
cations. 

Saws and cutters, both carbide tipped and solid carbide, 
will aid production and precision in your slotting, venting, 
slitting and grooving operations . . . and they will be 
manufactured to your specifications. Please furnish com- 
plete specs and quantities desired when requesting prices 
and indicate material to be cut. MEYCO experience in the 
manufacture of precision tools, since 1888, is at your 
disposal. 


W. F. MEYERS CO., INC., BEDFORD, INDIANA 
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GAMMONS 
REAMERS « 


Originators and 

Manufacturers of 

Helical Reamers 
and End Mills 


Helical Taper 
Pin Reamers 
Shipped by 
Return Mail 


The 
(GAMMONS - HOAGLUND 


Company 
400 Mein Street, Manchester, Conn. 
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For the finest in milled-from-the-f 
cap screws—set screws © 


coupling bolts and milled studs 


don't get stuck—stick to the ones made by 


‘Wt Oetomllor Cov YORK, PENNA 


USE READER SERVICE CARD; INDICATE A-2- 214-3 


“broken tools 
) made like new again 


with NU- TANGS 


costs on any tool with a Morse Taper (sizes 1 to 6) 
Hundreds of leading industries save money on drills, 
reamers, countersinks, cutters, drivers, the NU-TANG way. 
Prompt delivery. Send for prices—or send tools for repair. 


All work guaranteed. 
NO WELDING! NO SLEEVES! 
NO SHORTENING! NO DISTORTION! 
Send them to GUARANTEED We return then 


| us like this! STRONG AS NEW! like this! 
| ‘atent No ae 1337 Bates Avenue 














Cincinnati 25, Ohio 
USE READER SERVICE CARD: oe A-2-214-4 
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BIG BROTHER 
_ BENDER 


| Produces Without Special 
| Tooling—Saves Die Costs 
Saves on Expensive Presses 


Model BBB 








Illustrated above are a few of th 
many forms that can be produced ¢f 
ficiently on the Multiform Bender 
using the standard tooling 


The heavy duty Big Brother 
Bender is designed for fabri 
cating bus bars, brackets 
fixtures, etc., without specia 
tooling. Air controlled with 
finger tip response. Come: 
complete with dies, mandrels 
and wrenches—punching 
and blanking dies extra. W! 
unch holes up to |” an 
orm material up to ' 
thick by 4” wide. We also 
build smaller hand or ait 
operated models for 
forming up to %4"x!1" 
material. 


Send for illustrated folder TE-5 
903 North Pitcher St. J. A. RICHARDS Co. 


| Kalamazoo, Michigan 
' USE READER SERVICE CARD; INDICATE A&-2-214-5 
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) it a 


Drills. reams and chamfers 565 Connecting 





Rods an hour 







Ywhne rt 


“7s | 





in’ 








This Two-Column Automatic Drilling Machine 


is arranged with tool-steel, laminated, hardened and ground ways. 
Heavy-duty ball-bearing construction provided for all spindles. 
The eight-station holding fixture is mounted 
on 60”-diameter automatic Index Table. 
s are manually loaded, hydraulically clamped and automatically ejected. 
All installations comply with J.1.C. Standards. 
Automatic lubrication throughout Machine. CY) 
Spe ial safety features... Only one operator require d. 


BUHR MACHINE TOOL CO. 


FINISHED 


ube MULTIPLE-SPI? 











Bristol Hex Socket Cap Screws give a new kind of 
socket screw performance. Used in products ranging 
from electric razors to massive machine tools, these 
modern fasteners have proved themselves with design, 
production and maintenance men everywhere. Here’s 
why: 

Made of special alloy steel, and specially treated 
to develop the proper hardness and strength, Bristol 
Hex Socket Cap Screws will give long service under 
the most severe conditions. 

Bristol's Hex Socket Cap Screws set faster and 





RISTOLS socket screws qa. 


easier, speeding up assembly on the production line. 
And they do away with protruding screw heads, giv- 
ing smooth, flush surfaces for safety and streamlined 
appearance. 

There’s no delivery problem with Bristol's Hex 
Socket Cap Screws, either. Adequate stock is on hand 
to fill all orders without delay. In sizes ranging from 
No. 0 wire to 1 inch, all of Bristol’s screws are pre- 
cision-made to conform to Class 3 fit. 

Write today for your free copy of Bristol’s 40-page 


catalog on hex socket screws. A3.4 





> 
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THE BRISTOL COMPANY, Socket Screw Division, Waterbury 20, Conn. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


INDICATE A-2-216 
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CLEVELAND (& SER TOOLS 


AKeoumers e DD yttl ° CF, valerld VO 


These superior tools retain a sharp edge under high tempera- 
tures and have excellent resistance to abrasion. Additional 
tool life and economy result from the use of the best hard- 


ened high speed steel bodies. 


THE CLEVELAND TWIST DRILL CO. 


1242 East 49th Street Cleveland 14, Ohio 
Stockrooms: New York 7 © Detroit 2 + Chicago 6 * Dallas 2* San Francisco 5* los Angeles 58 
E. P. Barrys, itd., L Jon W.3, England 
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ron *\-W 


pixed PF cycle 


by broaching 


the way 


PROBLEM To broach six external lugs on a stamped 
tranemi ion cl 


rt in one pass. 
The prev s broaching set-up nsisted of three fixed broaches 


ne slide, a receding table and an indexing type fix 





ture 'hree lugs were broached in one pass, the table receded, 
the fixture indexed 180 ind the opposite three lugs broached. 
| i not meet production requirements nor accuracy as the 
receding table and index fixture allowed too great an accumula- 
t rror 


SOLUTION A special American 10 ton, 42 inch stroke 


vertical broaching machine arranged to push the part past six 
tationary roughing broaches in one pot which nibble and adjust 


ible finishing broaches in the second pot which shave the part. 
A to 4 times hourly production increase with the part held 
within the tolerance was the results of this ENGINEERED PRO 
DUCTION broaching operation by American. 


OPERATING CYCLE: The operator first loads a part and starts 
c machine cycle with dual push buttons. The transfer 

ves forward to broaching position and automatically 

ram down. Fastened to the ram is a push bar 


tes the part and pushes it through the stationary 





he part is automatically discharged at the end of the 


e automatic transfer slide returns to loading position 


allowing the operator to reload while the push bar is returning up 


can give you this 
Greater Production Economy 


This is only one example of how broaching the American-way solved this 
manufacturer's problems. Because American manufactures a complete line of 
broaches, broaching machines and fixtures, they can help you engineer your 
job completely to obtain the greatest production economy. Start American 





working for you by sending a part print or sample and your hourly require- Write for Circular 
: ing Ameri 
ments. line of ] 
broaching machines 






BROACH & MACHINE CO. 


A DIVISION OF SUNDSTRAND MACHINE TOOL 


ANN ARBOR, MICHIGAN 
ee *Fmewcan First — for the Best in Broaching Sols Broaching Machines, Special Machinery 
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MT). DIE HEADS OFFER even hing! 


“YY LOW INITIAL COST 

: oo OF OPERATION 
oe CONTROLLED RESHARPENING 
g-e™ [11 GUARANTEED 


FOR BROWN & SHARPE AUTOMATICS 
and SMALL TURRET LATHES 
Capacities from #0 to 1's” 





ee USE OF CARBIDE TIPPED 
CHASERS WHERE 
APPLICABLE 





RADIAL CHASER TYPE 
Capacities from #8 to 44” 










TANGENT CHASER TYPES 
Stationary and Revolving 
Capacities from /4 to 2” 

















Only J & L Die Heads and Chasers give yo 
Seuseunaees ss ALL these features. Write to Dept. 710 i 
illustrated catalogs and complete information. 


1 JO N f ¢ f lA NV ¢ C) N Machine Tool Craftsmen 
Since 1835 
{i 


On & LAMSON MACHINE CO., 518 Clinton St., Dept. 710, Springfield, Vt., U.S.A. ke PTHREAD TOOL DIV. 














y 
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Graph-Mo steel die makes this ‘impossible’ 
draw without galling or scoring 


ANUFACTURERS Service Company in Cleveland 
was faced with a tough problem of making a die for 
a dryer fan housing 3%" deep. The scroll shape made it an 
all but impossible draw for ordinary die steels—they'd pick 
up and gall. Looking for an answer, they tried Graph-Mo 
-one of four graphitic tool steels developed by the Timken 
Company. Result: good clean parts, no scuffing, no galling, 
no scoring. 


Graph-Mo tool steel can handle jobs like this because of 
its unique composition. It contains free graphite, one of 
the best natural lubricants. This graphite gives Graph-Mo 
outstanding anti-friction properties and prevents scuffing 
and galling even in such difficult draws as this one. 


Graph-Mo has a second great advantage over conven- 








SPECIALISTS 
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FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-220 


tional tool steels: It outwears them on an average of thre 
to one. Along with the graphite, Graph-Mo contains 
millions of tiny particles of diamond-hard carbides, on 
of the hardest-wearing substances known. 


Despite its superior wear resistance, Graph-Mo machines 
about 30% easier than conventional tool steels. And 
responds uniformly to heat treatment, thus requiring 
minimum of grinding on the hardened dies. 

Graph-Mo is one of four graphitic tool steels developed 
by the Timken Company. Would you like more information 
about their uses in dies, punches, gages and machine parts 
Write for the new Timken Graphitic Steel Data Book just 
out. The Timken Roller Bearing Company, Steel & Tubs 
Division, Canton 6, Ohio. Cable address: ‘““TIMROSCO 


A] P 
a ea fo 4 


IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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PERATION: Draw a 

dia. cup, 4% high. 

At pletion of the draw, 
e retracting the 

h, a ring is placed 

>» part which, when 
re-app ed trims 

3e The trimmed 

stripped as the 


punch is retracted 


¥ OPERATION: One 
draw forms the 
a box, 3% x 


x 5% high 


Here’s a dramatic, new switch to the “‘can’t fit a 
square peg into a round hole” story . . . the 
Cincinnati 12” Hydroform version: Draw a 
round cup, then redraw it, producing a deep, 
rectangular box! 


Try this on your draw press in two forming op- 


erations then compare your conventional 
tools—their cost and complexity—with these: 
A punch and a draw ring to produce the cup .. . 

ig to trim the cup flange . . . a redraw sleeve 


Wii) square opening, which is placed into the 
th 


lirs| Operation draw ring to accommodate the 
prirawn cup...and a finish punch to form 


eXa scm Hydroform 






redrawing 
a round into 


a Square by 
Hydroforming 


























the box. Of these five, simple Hydroform tool 
elements, only the finish punch and the inter- 
nal opening of the redraw sleeve could not be 
machined on a lathe. 


This is another example of the unique drawing 
action—the simplicity and economy of tooling 
the savings of operations—made possible by Hy- 
droforming. Can your company use these Hydro- 
forming advantages? Find out now, by calling 
in a Cincinnati Milling field engineer. For a 
description of the Hydroforming process and 
specifications of the 12”, 19”, 23”, 26” and 32” 
machine sizes, write for Bulletin M-1759-2. 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO, U.S.A. 

















FEATURING 


the exclusive Niagara 
Electro-Pneumatic Clutch 


© Combines prime advantages of friction and mechan- 
ical sleeve clutches. 

e Has no friction surfaces to slip, heat or wear. 

e Provides a positive drive that engages or disengages 
instantly, at any point in stroke. 

e Can be single-stroked, jogged or run continuously. 

@ Operates effortlessly by palm buttons or foot switch. 

@ Stops automatically if power or air pressure fails — 
an important safety feature. 


Never before in O. B. |. Press history, has there been so 
significant a development as this new Niagara line .. . 
. Series AA. Built in eight sizes, with shaft diameters from 


AND YOU'LL FIND ALL 
THE FACTS IN HERE! 


3 to 72 inches, it has set a new high for performance 


and stamina in blanking, forming, drawing, perforat- 


ing, combination die and automatic feeding operations. BULLETIN 57-A 

Get the complete story. Send for literature. Talk with Sent free...promptly! 
our representative. SEE the press in action. Compare! 
Then, decide. 





Amefica's Most Complete Line of Presses, Shears, Machines and Tools for Plate and Sheet Metal Work 


DISTRICT OFFICES: DETROIT * CLEVELAND * NEW YORK © PHILADELPHIA 


VAGRRA MACHINE & TOOL WORKS @ BUFFALO 11, N. Y. 


: 
i 


Dealers in principal U. S. cities and major foreign countries 





! ulomation 


Automation—the automatic handling of work in 
process — permits manufacturers to combat high 
labor and material costs by boosting man-hour 
production. McKay has played a large part in this 
movement by designing and building ‘‘automated”’ 


equipment for the automotive and steel fabricat- 


ing industries. 


For example, coil feed lines of the type illustrated 


above were designed and built by McKay for sev- 


eral leading automotive firms. 


automatically feed coil stock into square shears 
or blanking presses, thus eliminating inefficient 


and laborious methods of manually feeding these 


machines. 


The MSKAY MACHINE Gonpany 


They are used to 











TYPICAL LINE EQUIPMENT 


(A) Hydraulic Loading Car for stand-by coil 


(B) Cone Type Coil Holder handles wide range of « 
and O.D.’s 


(C) Guide Rolls to direct strip into brush rolls 
(D) Brush Rolls with solvent sprays to clean strip 


(E) Driven Pinch Rolls for pulling coil stock an¢ 
storage loop. 





(F) Guide Rolls to support loop 





(G, |, J & H) Feeder unit consisting of Backed-l: 
er (G-I) and pinch rolls (J) is pow 
D.C. drive which is controlled by a" 
ing device driven from measur’ 
(H). The feeder flattens the strip? 
curately measures it into open f 


or through shear knives. 


Line operation is synchronized with the pres 
McKay builds these units 
sign, speed, and capacity dictated by your job requ 


maximum production. 


ENGINEERS AND DESIGNERS OF 
EQUIPMENT FOR THE AUTOM 
FABRICATING AND STEEL! 








tion die, 1 le for Schick, Inc., produce 
tatolr iminations oO! motor-g! l€ 111icon 


proauces average ru! oo 


? Blanku nd drawing of screw bottle caps is done by 
tl lie for Armstrong Cork Company, Lancaster, Pa 


ial .006” thick for month 


« é € ( eC! 
~ 1, r ] A 
0 = < ea each Week 


Case histories show how dies reduce costs 
when equipped with Carboloy cemented carbide 


+r 
r 
K¢é 
<=i6 
p 
|} DY O 
3 simple pierce and cutoff die. designed for Electrix 
Auto-Lite Co., Toledo, operates at speeds faster thar 
ctrir : okes per minute Die has produced over 2,000,000 
d still does not require sharpenir 
n 


4+ €ARBOLOY 


nit DEPARTMENT OF GENERAL ELECTRIC COMPANY 


Carboloy 


F Carboloy Department of General Electric Compan 
UTOM Fel 
TEEL 


s the trademark for products of the 


ary, 1954 








FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-2 


\ lal plant perio ance has 


proved now easy and 


rofitable t to ( Carbolovy cemented carbide 
. ; ‘ 1; ; ] 
over a wide ange of applications. For blanking 
forming, drawing and piercing for large or small 
; ° i: 
ple or complex dle Onty carbides Wl Pive 
oO be n tT ilkKe tnese 


@ Production runs 35 times greater than steel (see 
picture No. 1) 


@ Accurate tolerances held for months . . . as com- 
pared to days with steel (see picture No. 2) 


@ Over two million high-speed strokes with- 
out needing resharpening (see picture No. 3) 


If vou wish, a member of the Carboloy Engineering 


Appraisal Service will call at your plant, without 


obligation. He’ll show you how simple it is to wea 
nproot vou dies how to get increased production 
with fewer rejects. And you can send your key per 


SOI nel to tne C; rboloy Die School in Detroit 


Al O free l the Carboloy Die Engineering Manual 
D-124. It shows you how easy it is to design, apply 
nd maintain carbide dies. For any of these free 
ost-re d icins Carboloy services Ol literature. St nd 
‘ or Ou 


me ee 

CARBOLOY Department of General Electric Company | 

11101 E. 8 Mile Ave., Detroit 32, Michigan 

| 

R me free rboloy Die Engineering Manual D-124 

Send rr ete deto n free Carboloy Die Tr ning School | 

H € tative * th t y Engineering Appraisal | 

Service } t my plant, at no obl gation to me | 

| 

Nome Title 

nian 
Address 

City Zone | 

Stote 











Lehigh TRACER-TOOL easily takes 


3/8” cut with .030” feed on Nitralloy bar 


Whether it is taking a deep bite in 
tough metal, machining a blended 


is all mechanical — has no compli- 
cated electronic or hydraulic con- 


Although the cost of 
TRACER-TOOL is a frac 


radii to absolute precision, speeding trols. It is quickly set up and re- that of conventional du 


production, or opening the door to quires no permanent lathe altera- 


profitable duplicating business, the tions. 
Lehigh TRACER-TOOL has really 
proven itself to be a winner. Have 
you considered how it can fit your , 

> ' Boring, 
shop: 
Model M-1500, illustrated below, is 
adaptable to lathes 16” thru 24”. It 


Many fine engineering features: 


EXCLUSIVE ROTARY STYLUS: Permits cross feed screw to be set and left in one 


position while successive pieces are machined. Speeds production 


ADAPTABLE TO VARIED TOOL HOLDERS: Can be used with a standard tool post, 


a quick change tool holder (illustrated), or a square turret. 
PRECISION BUILT: Horizontal slide operates between pre-loaded ball bearings. 


POSITIVE STYLUS CONTACT: Assured by air pressure applied to the tool through 
a pressure regulator and 3-way valve which is supplied. Shop pressure is 


sufficient Our engineering department will be glad to advise 
you on any duplicating problem. Catalog on request. 
AIR CONTROL DIVISION OF 
: 4 : 9 1508 LEHIGH DRIVE 
og ouudrteds, “Yue. — EASTON, PA. 
Manufacturers of a complete line of Air Valves * Air Cylinders Alr Hoists « Air Motors « Precision Castings 
Automatic Vending Machines *« Commercial Refrigeration Systems and Units « Profile Tracing Lothe Attochments 
296 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-226 


With it you can do O.D. Contour 
Turning, 1.D. Contour Turning and 
Shoulder Turning, 
Facing, and Threading up to a 
shoulder. Once it is set up an un- 
skilled machinist can operate it. 


equipment it will perform 
cally all of the functions of t 
complicated, high-cost hy 
electronic machines. The fo 
models are now available: 


Contour 


EL-1100 fo fit lathes 9-14" P, 
M-1500 to fit lathes 16%-24”" Pp 
EL-2000 fo fit lothes 24” and larger 


*Prices subject to change without 


Makes precision duplicating practical on engine or turret lathes, 
Uses inexpensive and easily made templates. 


TRACER TOOL. 


PROFILE-TRACING 
LATHE ATTACHMENT 
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high 
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ating 
racti- 
most 


Wing 


"$375 
$725 
e $975 


high ANOTHER 


Nn of ; 

ating _ COMPLEX | , 
racti. 

nos DRILLING PROBLEM 

tulic. q 

wing ie 


"$375 f . an 


ey a 


$725 : , Saag - 
esos =i y i 


thes, | BAKE R JBacarCrr 


i 





‘e) ‘ 
r Multi-Operation Machine utiliz 





standard Baker 7! x 16 and 15 x 16 units and 





tion power indexing table, performs drill. — | 
Siaeeaes cx ast Gein oo Wie Go yr pace ' Baker Special Drilling Machines, composed | 
hour at 100% efficiency of standard Baker units arranged to suit 
‘ each individual problem, are designed for 
F productivity. Units arranged in vertical, 
f horizontal and angular planes perform | 
multiple operations faster. . .better... 
automatically . . . with greater accuracy 
> ~ 4 and efficiency. Consult Baker engineers 
a a for a better solution to your drilling 


rd problems. 


BAKER BROTHERS, INC. Toledo, Ohio 


DRILLING... TAPPING... KEYSEATING and CONTOUR GRINDING MACHINES 


Slee ees, 






/ 


ey 





yimeer Feb, 
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BLACK oaitine units 


uO Self-contained units, at low cost, for drilling, 
SPLINES tapping, chamfering, reaming and similar 
operations. 


New principle employs traversing motor 

shaft for work spindle, applies even torque 

with practically no end play. Drill has air 

feed for rapid advance to work—hydraulic 

control to completion of work cycle with 

uniform feed. Tapping unit controlled so tap 

follows its own lead without chamfering 

an first thread or stripping threads on return 

CLUTCHES stroke. Easy adjustment—depth accuracy 
to within .OOI”. 


NO Operate in any position. Wide range of 
Lia celedLiem speeds and sizes. 


WEIGHTS , , , 
Write for complete information 


BLACK DRILL COMPANY, INC. 


1414 EAST 222nd STREET + CLEVELAND 17, OHIO 
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SAVE” 85%» GOVERWMENT SURPLUS 


MAGNI-FOCUSER bHYDRAULIC EQUIPMENT 
We stock ever 100,000 Hydraulic Cylinders in 
106 different types and sizes. These can be 
odapted wherever tremendous power is needed 
Te te push, pull, holst, mould or drive, etc 


Bimeculer design gives third 
dimensional vision, Allews freedom of beth 
hands. Weer over glosses. Plostic frome with . 


pe mare Gives 20,000 Ib. thrust using 1500 PSI lin- 
pressure os obtoined trom our hydroviic pumps 
Will produce up te 40,000 !b. thrust with 3000 
PSI. Con alse be wsed on « low pres used 

sure clr system. Hes 4°" bore; 18 298 


stroke; 30%" long. Ideal for shop 


Part No, 29 wewG BIS 


] HYDRAULIC HAND PUMP 


peroting pressure 1500 PS! 


rap S cu. in ov 9275 
complete cycle — 





Hes fine ground lenses 
of optical gloss Nevtrel- 









ines eye stroin from close work 









SIZES: 20° fecal igth. 1% power = 


14°" fecal igth., Npewer, 10" tocol 50 
igth., Zapewer; 8° fecel Igth., 2% 
price eech ONLY 


power 
oTc TOOLS 

See ovr complete line 

Pullers tor Geors, Bear 

ings, Wheels, Pulleys, 

Bushings, Shefts, etc 

















WYDRAYLIC 

PR this Press in 
the Shep or toke It 

~ with you onthe job 

Frame is 4° welded channel Built to wnt (D7? 

iren. Hes 44" stroke, 24"" 2,000 PS 

diem. rom. Velve operetes A-5 VICKERS - 0 

piston in beth directions. nen Gall bono. Bull °2GS2 

Adjustable plettorm. Peos- stand 2000 PS — 

itive pewer Head Pump 


“~ 2000 lie” 
» NOTE: Stocks include bergoins in Hyorow 
= — em Pumps - Valves — Meters ~ Boosters - 
sure . 


"S MOST AMAZING BARGAIN CATALC 


K ACCUMULATORS 
A~28 FLOATING PISTON 
TYPE - 4''x 18 














Pocked with SENSATIONAL VALUES in GOV'T 
SURPLUS = FACTORY CLOSE-OUTS ~ ond — 
GENERAL MERCHANDISE. Fully priced one 
INustreted. Thewsends of items in Mechine ond 
industriel Teels — Hydraulic Equipment such os 
Cylinders, Pumps, Velves, Meters, Fittings, etc. 
Borgoins in Electric Meters, Generators, Blowers, 
Ports, etc. Also Head ond Pewer tools, Precision 
lastruments, Beorings, Hose Clemps, Winches, 
Feom Rubber, Microscopes, ete. ALL AT PALLEY 
BARGAIN PRICES - PRICED TO SELL! 





2263 E. VERNON AVE, 
U22808 , DEPT. Tea apa 
LOS ANGELES Ss, cA 


co. es FOR eles 
USE READER SERVICE CARD; INDICATE A-2-230-2 
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GET MORE FROM 
PRODUCTION AND 
STEP BORING BARS Ag 


SAVE UP TO 70% Ih 









IME 
AND DIAMOND \ ‘cg; 


WEAR, GRINDING TOO) airs 
USE EVEREDE BORING BAR © jiLis 





Get the savings and increased precision producti which 5 
America’s top-drawer plants have standardized or ADAPT Evens 
PRIANGULAR TOOL BITS OF CARBIDE HSS. TANTUNG 
LITE TO YOUR PRODUCTION AND MULTI-STEP BORING 
BY INSERTING THESE NEW EvereoE QUILLS 

- « they give you famed EverevE Boring, with the only | 
Pre-Formed, READY TO USE, Triangular-Shaped 1 
Carbide, HSS, Tantung or Stellite, with rake and cleara 


4 


WIDE 



































ly wide 
RANGE OF SIZES & DIAMETERS vills are a 
wide rang f 
eters and 
y serte i 
{ em 7 V"’-shaped 
“Tre > ingular Tool 
te . a 
SPECIAL 4. STEP BOWING — Facinw prevented by 
. HAMPERING BAR WITH My acljusting 
with the Q 
TMANGULAR TOOK 8 relocation 
1OCn BT an oT « w : 
ADIUSTING SCREW y7’y ng ge Spice after sharper 
. 2 AMPING SCREW 
4 ad fed by “*V’’-s 
TRAMCAAAR TOOK & a af bit nesting. Th 
» > > , ~ ne ” 
V7i/ & - automatically ; 
cap 1008 OF CLANS sCaEw tance betwee 
CAP CLAMPING SCREW lool Bits wh 
SPECIAL 2 STEP BOING AND CHAMPERING Bae set to bore 
EAP ANaliOnm OF TYPC «& MAPONENT PARTS am 
It will pay y 
‘ ‘ the free deta 
(TThl 
er) i ti 3 write for Evers 
BULLETIN or 
advertiseme 
SPECIAL 3.STEP BORING AND FACING BAR SPECIAL LEFT HAND BORING Bak 
with TAPERED SHANK terhead and 1 
SPECIAL BORING BARS MADE TO YOUR SPECS 


co. 
Complete facilities. Free estimates. Send draw- 2000 N. PARKSIDE Ave 
ings or sketches of parts or tools CHICAGO 39, ILL 
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LESS DOWN TIME, MORE PRODUCTION 
FROM PUNCH PRESSES FED BY 








UTTEL 


DOUBLE 


AUTOMATIC 
CENTERING 
REELS 





Vital minutes are saved, with practically no down time for 
coil replacement, when a Littell Double Reel uncoils stock to 
the punch press. The idle side of the reel is loaded while the 
other side pays out. When a coil is used up, the operctc 
simply lifts the hub lock pin, then swivels the ree! 18 thus 
placing the reserve coil in press feeding position. The change: 
over is complete in a few seconds. Like Littell Single Rees 
Littell Double Reels combine balance 
that means smooth running accuracy 
with rugged malleable iron and steel A 

construction that assures year in, year | 600 |bs 

out dependability. 2,000 ibe 


FOUR SIZES 


Write for catalog *can be fur 


motor 


ROLL FEEDS + DIAL FEEDS 
STRAIGHTENING MACHINES 
REELS «+ AIR BLAST VALVES 
District Offices: Detroit, Clevelon? 







with Safety 4199 N. RAVENSWOOD AYE., CHICAGO 13. 'LL. 
USE READER SERVICE CARD; INDICATE A-2-230-4 
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You can’t machine it right 
unless you hold it right 


is the Cushman Power Wrench, push-button controlled, for eliminating time- 
consuming, fatiguing, hand wrenching of chucks on single and multi-spindle machines, especially 
where repetitive machining operations are being performed. 


Cushman Power Wrenches are available with either an 8 or 24 ft. Ib. motor, delivering a maximum 
of 180 and 600 ft. Ibs. torque respectively. By adding the Cushman Variable Torque Control, 
developed especially for use with the Power Wrench, the operator can, simply by setting a selector 
switch, predetermine any one of 9 stages of torque and inertia control. 





With the Cushman Torque Control, Power Wrenches equipped with an 8 ft. stall-type motor will 
deliver from 45 to 180 ft. Ibs. torque, and when using a 24 ft. Ib. motor, torque can be varied 
from 150 to 600 ft. Ibs. If greater or less driving force is required, the Cushman Engineering 
Department can design wrenches to suit your needs. Find out what Chuck-Ability can do for you. 
Write Cushman for Bulletin No. 211D fully describing and illustrating the Cushman Power Wrench 
— or, should you have a special work-holding problem, consult Cushman. 





THE CUSHMAN CHUCK COMPANY 
806 Windsor Street Hartford 2, Connecticut, U.S.A. 


Ha nupactwrenrs of 





A WORLD STANDARD 
FOR PREC 


SEE YOUR 








PRE] a owl-FEEDER 


A proved method based on the VIBRATORY PRINCIPLE. Pro- 
vides fully automatic, oriented, single line feeding to Grinding, 
Packaging, Inspecting and many other automatic machines and 
operations. Will scientifically feed light, fragile parts that nor- 


mally could not withstand tumbling. 


BARREL- 
FEEDER 


For years our popular unit, 
successfully used in thousands 





of plants to help speed pro- 
duction and reduce costs. They 
were designed with the idea 
of simplicity in operation and 
maximum feeding, handling 
a wide variety of parts. De- 
signed for constant operation. 


DETROIT POWER SCREWDRIVER CO. 


2799-A W. FORT STREET, DETROIT 16, MICHIGAN 
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Start an ordinary air cylinder and its natural 
tendency is to proceed at a fairly uniform rate 
to the full length of its stroke. 

But with this “packaged” air cylinder power 
unit the piston rod can start its advance at a 
high rate of speed, slow to a snail’s pace when 
you wish, stop completely at any desired point, 
and resume either a slow or high speed as 
you prefer. 








February, 1954 


Not all pneumatic applications require the 
range of piston rod speed control available in 
this model DCSTSBEM combination Bellows 
Air Motor and Hydro-Check, of course. But, 
regardless of the type of control you require, 
you can obtain it in Bellows Air Motors... 
and usually in the form of one compact, com- 
plete, “packaged’’ unit — simple to install, 
doubly simple to control. 


k your Local Bellows Field Engineer to show you the range of control 
ssibilities in Bellows Air Motors and Hydro-Checks — or write for a copy 
ur new free 36-page bulletin. Ask for Bulletin CL-50. Address Dept. TE- 
e Bellows Co., Akron, Ohio. In Canada, Bellows Pneumatic Devices of 
, Ltd., Toronto. In California, The Bellows Co. of California, Los Angeles. 


The Bellows Co. 


AKRON 9, OHIO 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-233 




























Each day of the Exposition, 


these top-level Conferences” 
on New Industrial Develop- COnY“7 


ments will be held right in 


the Convention Center... MOST IMPORT A t T 


1954 


APRIL 26-30 INCLUSIVE 
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INDUSTRIAL 
EXPOSITION 


to be held at 
PHILADELPHIA CONVENTION CENTER 


The major industrial exposition of production equip- 
ment and manufacturing processes. 

















Includes over 450 exhibits of the latest in Machines, 
Tools, Accessories, Controls for Inspection and Inven- 
tory ... and Automation Devices. Open 9:00 A.M. to 
5:00 P.M. 









Designed to offer practical solutions to the problems 
facing the metal working industry in the fast appoach- 
ing era of stiff competition. 


Plan now to attend...and to have your 
hey men attend with you 









For more complete details on the 
1954 ASTE Industrial Exposition, 
write on your company letterhead 
for the “ASTE show plan booklet.” 
It will be mailed to you promptly, 
free of charge. 





















N Sponsored and Operated by 


a nreet staating of the neers ORE] THE AMERICAN SOCIETY OF TOOL ENGINEERS 
eg : . Y 10700 PURITAN AVENUE DETROIT 38, MICHIGAN 
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v\isH find this particular line of brass 
spinners so attractive that fisher- 
mens demands have built annual sales 


+ +} 


Aeroplane Tackle Manufactur- 
g Company of Denver to more than 
illion lures of all types. 

high finish on the spinner is 
f the secret. While the cost of 
ing this is of no interest to 
sh, it is to the manufacturer. 
tly all brass orders were changed 
nbrite*, the superior ANACONDA 
ng Brass that has enabled this 
» cut polishing costs over 25%, 
n several stamped products to 
se the required finish by tum- 


Here’s one you'll 


bling only prior to lacquering or plating. 

Formbrite, with its superfine grain, 
provides a surface far superior to ordi 
nary drawing brass. It is stronger, 
harder, more scratch-resistant than 
ordinary brass, yet retains remarkable 
ductility for forming and drawing. It's 
a premium product at a non-premium 
price. If these features lure you, we 
should like to show vou how this better 
brass can cut your product's finishing 
costs. Or write for Publication B-39 to 
The American Brass Company, Gen- 
eral Offices, Waterbury 20, Connecti- 
cut. In Canada: Anaconda American 
Brass Limited, New Toronto, Ontario 


want to bite on! 


Upper lure is Formbrite. Lower one is 
made of ANACONDA Fancy Pattern Em- 
bossed Brass. 


Thirty-five years ago a fisherman, dis- 
gusted with his luck, cut up an old brass 
bait box to make himself a spinner re 
sembling an old-time 1irplane propeller. 
Both fish and fisherman liked it so much, 
he started what is now a big and thriving 


business eRey Pat 6392 


DRAWING BRASS 


an ANACONDA product made by The American Brass Company 


February, 1954 
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X unmarks the spot...at 1750 rpm 


Heavy Presses form these waffle iron lids. But they leave draw 
marks on the cold rolled steel .. . marks which must be removed 
before the lids take their nickel plating bath. 

Chat’s when the Osborn Fascuta brushing sections go to work for 
this appliance manufacturer. Under those waffle-iron panels are 
wooden forms, attached to the table which moves the panels back 
and forth under the rotating (1750 rpm) Fascut brushes. A flexible 
back-up roll regulates the pressure during brushing. 

Notonly dothe Fascut brushes blend away the draw marks quickly... 
but the panels are also finished at the same time. This eliminates a 
time-consuming hand-finishing operation. Now the manufacturer 
produces 250 panels an hour, twice the output before the Osborn 
Fascut brushing sections were adopted. 


Whatever your product... metal, rubber, plastic or other material 

. it will pay you to have your Osborn Brushing Analyst study your 
operations to suggest the money- and time-saving techniques made 
possible by Osborn power brushing methods. Call or write The Osborn 
Manufacturing Company, Dept. K-7, 5401 Hamilton Avenue, Cleveland 
14, Ohio. 


Osbou Brus 





OSBORN BRUSHING METHODS ¢ POWER, MAINTENANCE AND PAINT BRUSHES ¢ BRUSHING MACHINES © FOUNDRY MOLDING MACHINE 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


INDICATE A-2-236 
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300% greater wear is obtained from the 
Osborn Monarch Brushes used here tha 
with the Tampico brushes used previous! 
In this push-button brushing operation 
a smooth lustrous finish is produced prior 
to nickel plating. 


FREE: 
New booklet on de- 
burring with Osborn 
Power Brushing. 
Write for your copy. 
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Leading Automotive Parts Maker 


We have been relying on Colonial Broach Company for 

















all phases of 
broaching—engineering, manufacturing, and service—for over 25 years 
Several of our Colonial 10-ton pull-ups and horizontals have been in 
continuous use, at times on a three shift basis, since 1936, broaching 
gears, splines, etc., for tractor and automotive transmissions. Today, 
over 80% of the broaching machines in our shop, on both internal 
and surface broaching operations, are Colonials 





Engineering cooperation on fixture design from Colonial is the 
best. We get exactly what we require for both internal and 


surface broaching applications, and we get it promptly 


Colonial supplies the greatest percentage of our broaches. 
Design, accuracy, broach life, and resharpening serv- 
ice are all that we could ask. In all our 25 years 
of dealings, Colonial has never failed us 


when we had to have some- 







thing in a hurry 
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ere tha 
‘vious 
eration . FARS h 
wre 2-STEP BROACHING — 280 GEARS per hr. 
Four tangs on 280 automotive oil pump drive gears per 
; , hour are broached in two steps on a Colonial RS-10-54 
. 


single ram broaching machine. Tangs are 0.345” x 0.431”. 


Four parts are broached on one side of a 180° indexing 
shuttle fixture, while broached parts are unloaded from 
outside stations, semi-finished parts are moved from inner 
to outer stations, and blanks mounted on inner stations. 


Fixture recedes, indexes 180° as broach returns, then ad- 





vances to broaching position, and cycle is repeated. 
This i4 a Colonial Unified breaching Installation 
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with the ERICKSON FULL FLOATING HOLDER 





MODEL 189 
COLLET TYPE 
(illustrated) 


gives both 
PARALLEL ADJUSTMENT 
and ANGULAR ADJUSTMENT / Write for Catalog Today | 


Catalog A: Precision Col- 
let Chucks 


f , , Catalog B: Adjustable and 
Wier the Full Floating Holder, another of the Erickson Full Floating Holders 
family of Precision Holding Tools, work and cutting tools Catalog C: Precision Tap 
may be quickly and easily adjusted to offset machine errors. Chucks 
oe e Catalog D: Speed Chucks and 
[his Precision Holder compensates for both parallel and Air Operated Cylinders 
angular misalignment with the work spindle through the Catalog E: Precision Expanding 
use of mechanical principles never before utilized in any Mandrels 
floating holder. Catalog F: Speed Indexers 

. ; : . , Catalog G: Boring and Reaming 
Designed for floating reamers, taps, die-heads and all Tools 3 aia _— 





other chuck-held cutting tools, the versatile Erickson 
Full Floating Holder will help you increase produc- 


tion, reduce scrap, and lower tooling costs. _ 





Available in Taper, Bushing and Erickson Collet Types 











/ 


ERICKSON TOOL COMPANY 


2316N HAMILTON AVE. CLEVELAND 14, OHIO 





— 
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High Precision, Reliability, Top Performance 


SCHAERER 


MODEL UN-450 

2 / 7 ( \ 
H. ey 7) uly 

Lathe 





ay eal 


SCHAERER MODEL UN-450 
HEAVY DUTY COPYING LATHES. 


Twin cross slides. Copies from 
cylindrical or flat template either 
longitudinally or cross. Twin slides 
permits rough turning and finish turning 
in the same operation in many instances. 
~_ Swings 17-3/4" over bed, 9” over 
carriage,, 20-5/64" over gap. Center 
distance 60°’. Spindle speeds 31.5 to 

ing 1400 R.P.M. Hydraulic copying attachment 
can be removed to permit use as a regular twin - 
slide lathe when necessary. 10 H.P. motor drive Nee 4 — | 
to spindle. Separate motors for coolant and hy- 
draulic pump. A production lathe built to tool room 
standards. 


| 
| 
OUTSTANDING FEATURES Our headquarters in New York City | 


Copies simultaneously in 2 directions; 49 longi- 
tudinal and cross feeds; Ail gears in headstock 
hardened and ground; Automatic carriage release 
when overloaded; Separate oiling systems for M | X 0 M 0 

front and rear end bearings; Ball stop catch on ° B. . 3 P RT & P RT LTD. 
cross slide guarantees accurate depth adjustment 
— for thread cutting; Adjustable carriage stop for 475 GRAND CONCOURSE, BRONX: 51, NEW YORK 
longitudinal turning. 


Representatives in the United States 





® Guaranteed Service by Trained Staff 

®@ Engineering Staff will make recommendations based 
on your requirements 

Spare Parts in Stock 

Your Operators Trained 

Early Deliveries—Some from Stock 

Competitive Prices 

Financing and Rental Plans to Meet Your Requirements 








— Many More Machines for Every Operation 
Write for free illustrated brochure 100, 
gineer or state your specific requirements. 
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2 Vital Movements 


in Deck Saw Operation 
Powered by 


NOPAK (Cylinders 


Arrow No. 1 — NOPAK 6”x14” Model E Cylindey 

% : y . Arrow No. 2 — NOPAK 4”x10” Model E Cy! t 
This carriage-type deck saw, designed and built by Elk Arrow No. 3 and No. 4—NOPAK ¥/,” 4-Way Valv, 
Lumber Co. Medford, Ore., eliminates mis-cutting, and . 


. . Refer to Sweet's File for Product Designers or write 
short logs reaching the carriage. for Bulletin SW-2. 












veep 


nk 


caine oes See 
-™ 











ve 





The 8 foot chain-saw bar is raised and lowered by a gle 
NOPAK Model E, 6” x 14” Air Cylinder. Horizontal 


GALLAND-H 
carriage movement of 10”, powered by a NOPAK 4"x10” wee & See a DIVISION 
. ' 46, WISCONSIN 





Air Cylinder, permits operator to locate saw accurately 
to cut logs within minimum tolerance of 2". Both move- = 
ments are controlled by NOPAK valves mounted at 
operator's station. 


This is typical of hundreds of machine movements in saves ANDC 

which NOPAK Cylinders and Valves are used in all DESIGNED for AIR and uaener ae 

types of industry. For others, see the NOPAK Applica- Representatives in Principal Cities ™ 
tion Manual. 
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old-fashioned and expensive. 


Check your labor costs Here's why : 


— your “down-time"— and order 


FURTER ' WCHES ... they save time —money- 


— for immediate delivery. by keeping your expensive 
Save time — save money help at profitable jobs. 


—with top quality 2. PORTER PUNCHES are made to 
a punches and die buttons. "stand the gaff.” 


Look to Porter for ... punches made in your 
SSA, the punch you need... shep ave probably made from 
when you need it , “available” material . . often 
e 


the wrong metal for the job 
Remember — you don't 3. PORTER PUNCHES are offered 


DS save by making your in standard—and decimal sizes 
a own punches — you lose. ...$0 your experienced help 














PORTER PUNCHES are available 


Zz for immediate delivery. 





doesn’t spend costly time 
“whittling.” 
4. PORTER PUNCHES are reason- 
, ably priced. Sea | 
Bs TT Oa specie con ri 


pensively. 
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line CASE HISTORY NO. 36 









Hand feed to dial. 


>N 
SIN 


2 


inspect for proper 
positioning of part on 
fixture, 


B 


3 


Carbide ream center 
shaft hole in Bakelite 
3145-.3165 dia. 











SR sce 
PROCESSING A COMMUTATOR FOR A 
SMALL ELECTRIC MOTOR (Copper, molded in Bakelite) 


« 


4 
Carbide hollow millon | FEATURING . . . | 


dia., us- 
ing piloted hollow rm 


Carbide tools to (1) maintain high production speeds and longer tool 
life in extremely abrasive materials; (2) maintain close tolerances on 


pl 














5 machining operations. 
sb Ste a te 
reamed hole. PRODUCTION: 
— 
we s 1070 pieces per hour at 85% efficiency. Machine used is the Bodine 
Automatically eject. Model 41-20 tooled as a straight driller. This model can be tooled for 
fe to drilling, tapping, milling, single or double screw inserting, and assem- 
ae bly operations . . . or any grouping desired. If you require high speed 
from production at low costs, this is your machine. 
yf ten 
job . 
ered THE 
‘ 
help & 
rime “You Can‘t Meet Tomorrow’s Competition 
With Yesterday’s Machine Tools” 
ssOn- 
make + EE A id Bg oP 
A BRIDGEPORT 5, . CONNECTICUT 


AUTOMATIC DIAL TYPE DRILLING, MILLING, 
TAPPING, AND SCREW INSERTING MACHINES” 
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NATIONALLY USED 
AS STANDARDS 


Recognized throughout the Industry 
for the development and manufacture of 
the most economical and highest quality 
Fixture Clamps and Standard Details. All 
precision made of heat treated selected 
steel, cadmium plated and in a wide 
range of sizes and types to fit the most 
rigid and exacting requirements. .. . 
Complete Clamp Assemblies or any of 
their Component Parts. 


-morton 
MACHINE WORKS 


2421 WOLCOTT ST DETROIT 20, MICH 





USE READER SERVICE CARD: INDICATE A-2-242-1 













Acme’s New 
Direct-Reading 


Xs 
Reads End To a 
of Chamfers Up 
two Xe) DELS 90° 
From 0° chamfer 19.5 
and 90° Chamter vo 


mfet 
included angle a Cha 


d 
Chamfer Depths Easily Compute 





@ Reads like any standard 
depth micrometer. Preci- 
sion made for close toler- 
ance work. Saves time, 
reduces error, reduces 
rejects. Quickly pays for 
itself. Send for details. 208 N. LAFLIN ST., CHICAGO 7, ILL 


MFRS. OF STANDARDIZED DRILL JIG AND FIXTURE BUSHINGS 


USE READER SERVICE CARD; INDICATE A-2-242-2 
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INDUSTRIAL COMPANY 





BAUMBACH DIE SETS 
GET THERE FASTER! 





— SEE YOUR PHONE BOOK 
FOR LOCAL DISTRIBUTOR —- 


E. A. BAUMBACH MFG. CU. 


1812 SOUTH KILBOURN AVENUE 
CRawford 7-4041 CHICAGO 23, ILLINOIS 


USE READER SERVICE CARD; INDICATE A-2-242-3 
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HERE’S HOW ORANGE SCREEN CO. SAVES 


Delta abrasive cut-off saws set in pairs 

and specially tooled make the mitre cuts on 
both ends of aluminum window frame members 
at the same time at a cost of 2.9 cents per 
piece at the Orange Screen Co., Dover, N.'J. 


Says E. J. Belliveau, chief manufacturing 
engineer: ‘‘These set-ups have worked like a 
ee : charm for nine years. We need their high speed 





—4000 rpm spindle speed and 10,500 fpm surface 
speed. An operator—man or woman—can 
feed an 18' extrusion 4" x 34" up to 3"' x 1" and 


At Orange Screen Co., with an output of 900 pieces per hour, cost of 
making mitre cuts on aluminum frames on double Delta cut-off saws is 
only 2.9 cents each, including all charges for depreciation, interest on turn out 900 pieces per hour. In spite of this fast 
nvestment in tools, maintenance, power and labor. 


pace, women operators regularly get incentive 
production 30 to 80 per cent above base. - 





“As a matter of fact, we’ve standardized on 
Delta tools all over the plant. Our Delta tools 
20 cut-off machines, 27 drill presses, 3 belt 
sanders, 5 band saws and 2 circular saws 
all have a fine record for accuracy, and with 
their small initial cost and long life, 
depreciation is extremely low.” 


There it is—history repeating itself. 
Another alert management that’s found that 
low-cost, adaptable, accurate Delta tools 
out-produce and out-profit far more costly 
tools. It’s easy to find out how you, too, can 
get these production savings. Talk to your 
Delta dealer listed in the yellow pages of 
your phone book under ‘“‘Tools”’ or 
‘‘Machinery.”’ And send for the most 

useful tool catalog you can have in 

your desk—Delta AB-Catalog. 

ot Gunen Gk ties Mate Oe i 4 ane Delta Power Tool Division, 
10" steel blades that average 36,000 Rockwell Manufacturing Co., 620B Nort} 


between sharpenings. Maintenance in : : Lexington Ave.., Pittsburgh 8, Pa 
years has been negligible, they report. a ; ; " ! 


DELTA cua 
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Pick the Top 





You'll like this rugged, 
break-resistant standard 
tooth blade for trimming 
gates and risers off cast- 
ings, cutting metal bars 
and other tough produc- 
tion work. Hardenedalong 
the tooth edge only, it cuts 
fast, stays sharp, gives a 
longer runfer your money! 
All standard widths and 
tooth spacings. Furnished 
in 100’ and 300’ coils or 
welded to length for spe- 
cific machines. 


244 


EAND ‘ 


Metal-Sawing 
Jobs 





Simonds Divrcuen 
"bila., Pa. and Arvida, Que 








For Contour 


Cutting and 
Die Making 


In the narrower widths, 
this edge-holding, smooth 
cutting blade is an out- 
standing favorite for con- 


tour work. Because the 
teeth are set with absolute 
evenness on both sides of 
the blade, you can depend 
on straight, on-the-line 
cuts with no “‘leading.”’ 
All standard widths and 
tooth spacings furnished 
in 100’ and 300’ coils or 
welded to specified length. 


», San Fran and Portland, Oregon. 


Canada 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 





Simonds Steel Mill, Lockport, N. 






For 
Horizontal! 


Cut-Off Work 


Furnished either Regular 
or Wavy Set in the wider 
widths, this Simonds-made 
standard tooth blade easily 
handles the wide variety 
of cutting required in gen- 
eral shop and steel ware- 
house operation. All sizes 
come in 100’ and 300’ 
coils or welded to length. 








a 





L a & 
DIE TVis . 


This Skip-Tooth Hard 
Edge Blade has extra gul- 
let capacity with maximum 
blade strength .. . gives 
fast, trouble-free service 
in cutting aluminum, mag- 
nesium, plastics, plywood 
and hardwood. All stan 
dard sizes available 
100’ and 300’ coils or 
welded to length for spe- 
cific machines. 


SIMONDS 


SAW AND STEEL CO. 


INDICATE A-2-244 
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: WT orarxer *» MAJESTIC (em) PRECISION MACHINES in 














Pictured here is the home and products of 


PARKER-MAJESTIC, INC. 


For almost a quarter of a century this 





company has manufactured the Parker 
Spindles used in Precision Grinding, 
Boring and Milling applications. Addi- 
tional products include the well known 
line of Parker-Majestic Internal, Ex- 
ternal, No. 2 Surface and Rotary 


Surface Grinders. 





! Descriptive literature upon request. i 
4 
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' PARKER-MAJESTIC, INC. 
cormelY MAJESTIC TOOL & MFG. CO. 


x : 147 JOS. CAMPAU . DETROIT 7, MICHIGAN 
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MEEHANITE. 


I, THIS NEWLY designed die casting machine (Fig. 1), built by 
Cuyahoga Industries, Inc., Cleveland, Ohio, parts required to pro- 
vide top quality, maximum engineering properties, are Meehanite 
metal. 

As can be seen from the parts indicated (Figs. 1 & 2), such cast- 
ings must be dense, uniform, free from defects, rigid, strong, and 
tough. Because of the unique contro! processes used in the manu- 
facture of Meehanite metal, these engineering characteristics are 
achieved in the right combination for the application. 

Designers and manufacturers of machinery and machine tools 
have developed a confidence born of years of success with 
Meehanite components and turn to them regularly to solve every 
important design problem. 

Consult your Meehanite foundry FIRST for engineering service 
and assistance, and ask for a copy of the new 24 page bulletin 
““Meehanite Castings Build BETTER Machine Tools’. 


MEEHANITE. 


NEW ROCHELLE, NEW YORK 








“Only a Meehanite Foundry Can Make Meehanite Castings 


American Brake Shoe Co. 

The American Laundry Machinery Co 

Atlas Foundry Co.. 

Banner Iron Works 

Barnett Foundry G Machine Co 

E. W. Bliss Co.... 

Builders Iron Foundry 

Compton Foundry 

Continental Gin Co 

The Cooper-Bessemer Corp. 

Crawford G Doherty Foundry Co. 

DeLaval Steam Turbine... 

M. H. Detrick Co..... 

Empire Pattern G Foundry Co 

Farrel-Birmingham Co., Inc. 

Florence Pipe Foundry G Machine Co 

Fulton Foundry G Machine Co., Inc 

General Foundry G Manufacturing Co 

Georgia Iron Wovks ; 

Greenlee Foundry Co. 

The Hamilton Foundry G Machine Co 

Hardinge Company, Inc. 

Hardinge Manufacturing Co 

Johnstone Foundries, Inc. 

Koehring Co. 

Lincoln Foundry Corp 

Palmyra Foundry Co., Inc 

The Henry Perkins Co 

Pohiman Foundry Co., Inc 

The Prescott Co. 

Rosedale Foundry G Machine Co 

Ross-Meehan Foundries 

Shenango-Penn Mold Co. 

Sonith Industries, Inc. 

Standard Foundry Co. 

The Stearns-Roger Manufacturing Co 

Traylor Engineering G Mfg. Co 

Valley tron Works, Inc 

Warren Foundry G Pipe Corporation 
c 


Mahwah, New Jersey 
Rochester, New York 
Detroit, Michigan 
St. Louis, Missour 


Irvington and Dover, New Jersey 
Hastings, Mich. and Toledo, 0 


Providence, Rhode Island 
. Compton, Calif 
Birmingham, Alabama 


Mt. Vernon, Ohio and Grove City, Pa 


Portland, Oregon 
Trenton, N. J 


Newark, N. J. and Peoria, |i 


Tulsa, Oklahoma 
Ansonia, Connecticut 
Florence, New Jersey 

Cleveland, Ohio 

Flint, Michigan 
Augusta, Georgia 
Chicago, Illinois 

Hamilton, Ohio 

New York, New York 
York, Pennsylvania 
Grove City, Pennsylvania 
Milwaukee, Wisconsin 
Los Angeles, California 
Palmyra, New Jersey 
Bridgewater, Massachusetts 
Buffalo, New York 
Menominee, Mich 
Pittsburgh, Pennsylvania 
Chattanooga, Tennessee 
Dover, Ohio 

Indianapolis, ind 
Worcester, Massachusetts 
; Denver, Colorado 
Allentown, Pennsylvania 
St. Paul, Minnesota 
Phillipsburg, New Jersey 


ANADA 
Hartley Fdry. Div., London Concrete Mach. Co., Ltd... Brantford, Ont 


E. Long Ltd. ; 
Otis Elevator Co., Ltd. 


Orillia, Ontario 
Hamilton, Ontario 


“This advertisement sponsored by foundries listed above.” 
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® Recently CAMPBELL was called upon to cut 
samples of 8” x 8” No. 8740 Chrome Molybdenum 
steel each taking 210 minutes the old-fashioned 
way. The buyer was skeptical of the burn-free, 
smooth, close-tolerance cuts that took only 18 
minutes each on the CAMPBELL NO. 480 which 
takes work up to 8” square. He insisted on see- 
ing the CAMPBELL Cutter in operation cutting 
his own steel, which he did at a plant of one of 
our customers. He was convinced and placed 
his order for a CAMPBELL 480. 
ees 

Perhaps you have cutting problems that can 

be solved with the speed, accuracy and quality 





Ave 





945 Connecticut 


uary, 1954 


CAMPBELL Abrasive Cutting Method 
Sets New Cut-Off Standards 


No. 406 Campbell Abrasive Cutter 
cuts solid steel bars (of any hardness) 


up to 6” diameter 


of cuts you can get on a CAMPBELL Abrasive 
Cutter. If so, let us prove what this remarkable 
machine will do on your own material. Let us 
show you before your own eyes. 

No matter what hardness or shape of metal 
you must cut repeatedly, if it will fit on one of 
many sizes of CAMPBELL Abrasive Cutters, which 
have a range up to 8” diameter solids and 20” 
diameter tubular, we’ll show you how to cut it 
faster and better. Write today for ‘‘ Principles of 
Abrasive Cutting.’ Give us the 
material specifications and 
we'll be glad to make 
recommendations. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-247 
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Close-up of the rear 
stock reel support, 
showing a piston 
(which follows and 
pushes the stock) being 
inserted in a stock 
tube. The air hoses are 
equipped with speed 
couplers 


This method of feeding out stock was developed 
primarily for the many screw machine jobs that 
require either multiple feed-out arrangements, 
greater feed-out length than the conventional 
mechanical arrangement will permit, or for machining 
parts made from ground stock where pusher marks 
would be objectionable. It can be adapted to all 
1” and 15” GREENLEE Automatics. 


Left: One method of 
opening and closing 
the collets for multiple 
feed-out. The air cylin- 
der, controlied by a 
plate cam on the cam 
drum, actuates the 
collet-operating rings. 
Various arrangements 
can be made, depend- 
ing on the requirements 
of the particular job 
being set up. 


Right: Simplification of 
the feed cam drum 
possible with air feed, 
where the collets are 
to be opened by the 
conventional mechani- 
cal arrangement be- 
tween the 6th and Ist 
positions. Feed-ovut is 
usually againsta 
standerd fixed stock 
stop in such cases. 
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FEEDS OUT STOCK TO 162” 
PROVIDES MULTIPLE FEED-OUT 
ELIMINATES STOCK SCORING 
REDUCES STOCK REEL NOISE 
ELIMINATES STOCK PUSHERS 


ELIMINATES FEED-OUT CAMS 


—— 
RETRACTING 
MECHANISM 








Above: A method used for feeding out ; 
stock during the machining cycle. The 


stock is fed out a t an 


stock to rotate freely and index to 
the next position. 


Scores Fe finan’ 
GREENLEE 
GREENLEE BROS. & CO., 1882 MASON AVE., ROCKFORD, ILL. 
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Valdes Truarc Grooving Tool Out-Performs 
Conventional Recessing Tools 


SAVES TIME! CUTS COSTS! NEEDS NO SKILLED LABOR! 








APPLICATIONS 















































Clearing Obstructions or Protrusions — Waldes Locating Grooves from Bottom of Hole or Blind 
I Grooving Tool with special bushing Hole—Use of bottom adaptor A and double cut- 
gh shoulder A in order to clear obstruc- ter B. Bushing C pilots tool into bore D while 
‘ ac 
n reference surface RS so groove can bottom adaptor acts as stop to locate grooves AMAZINGLY VERSATILE! The Waldes 
perly located in bore. from reference surfaces RS below bore. Truare Grooving Tool adapts quickly 
and simply to your toughest recessing 
requirements. With it, even unskilled 
labor can perform and maintain high 


precision, mass production operations. 


WIDE CUTTING RANGE! The Waldes 
Truarc Grooving Tool comes in five 
models: A-1, A-2, A-3, B and C. This 
wide variety of models enables you to 
cut accurate grooves in housings with 
diameters from .250 to 5.000 inches. Spe- 


ASQ . | H ° cial features, modifications and adapta- 


S SP : tions allow each model to operate 


























efficiently under many varying conditions. 


- SEND YOUR PROBLEM TO WALDES! What- 
Smal! Diameter Bore — Need for Wide Groove Extending Reach of Tool — Waldes Truarc ; 

: — _ ‘ ' . . 
Great versatility of tools allows A-2 Tool Grooving Tool assembled with extended bush- ever your internal grooving problem, 
ept stepped down spindle and cutter- ing A increases normal range of tool in order send us your blueprints and let Waldes 

haft assembly A. Provides cutting capacity in to reach proper groove location in bore. Bush- Tru: é : ; } ” 
re normally within the range of smaller ing also registers on reference surface RS of ruarc engineers give you a complete 
A-1 Tool. Illustrated, larger tool capacity workpiece while piloting tool at two gy B analysis, price quotation and delivery 

essary to cut groove diameter B exceeding and C inside bore. Two grooves D and E are : , i 

il capacity of standard A-1 Tool. cut simultaneously with double cutter F. information on the most economical tool 


= set-up for your particular job. 





WRITE NOW FOR 20 PAGE TECHNICAL MANUAL 
CONTAINING FULL ENGINEERING DATA 


TEO26 


WALDES Waldes Kohinoor, Inc., 47-16 Austel Place 


Long Island City 1, New York 
‘ 
4 


Please send me your new 20-page technical 
manual on the Waldes Truarc Grooving Tool. 


Name 





Title 


GROOVING TOOL 


Company 


Business Address 
A 


DE BY THE MANUFACTURERS OF WALDES TRUARC RETAINING RINGS. 


City . Zone___State 
S KOHINOOR, INC., 47-16 Austel PI., L.1.C.1, N.Y. Waldes Truarc Grooving Tool mfd. under U.S. Pat. 2,411,426 


a 


' 
| 
| 
| 
| 

Reg. U.S. Pat. OF | 
| 
| 
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Guaranteed Accuracy! 
REPLACE WITH RED-E and be SURE! 


RED-E offers the advantage of over 45 
vears of design, engineering and manu- 
facturing experience. Only RED-E can 
serve your every Center requirement 
regardless of size, taper, shank, style 
and still GUARANTEE ACCURACY! 

Let us recommend a Center to fit your need. 

CENTER Specialists since 1908 00m beets foe 


XY READY TOOL COMPANY Sateen &, Gren 
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BUSHINGS INC. 


31780 GROESBECK HIGHWAY 
FRASER, MICHIGAN 


coLONIA 
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CHECh! DON'T GUE: 


INSPECTION TOOLS made of MEEHANITE ME 
are designed to fill your various Inspection qd 
Checking needs. Sturdily constructed to give 
reliable, accurate service. 





Surface Plz 
Box Parall 
Slotted Angle 


& 
a 
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Universal R 

Angles 

Flat Parall: 
Lapping Plat 
Toolmakers’ | 
V” Block 
Straight Eds 
Bridge Ty; 
Straight Edg 
Leveling Ty; 





Measuring Irons 





Masterangle Plates 





Angle Attachments 


AS 
(zr \ x 
ACME TOOL COMPANY 
75 W. BROADWAY NEW YORK 7, K. Y. 


<i 





Send for Bulletin | 
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the set-up — Oe. es 
¢ Breaking edge of carbide tools after” 
rindin 
étenaien finishes 
© Chamfering ide parts 
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Fixed displacement pumps and motors . . 


plain fact filled catalog on 
° as i Pumps, Motors ond Power 
foot, flange and motor mountings . . . capacities 1 to Units TODAY! 

120 G.P.M. . . . 1000 P.S.I. 


Variable displacement pumps and motors . 
piston type. . 


to 3000 P.S.I. 


Ample selection of pump or motor controls. 


CCESSORIES POWER UNITS 













ruary, 1954 


. capacities 1 to 185 G.P.M. . . 


ONE SOURCE FOR ALL COMPONENTS! 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


More Power For Your Money! 


Write for H-P-M’s NEW 


Ask for Catalog No. 60! 





. radial 

. 2500 
HYDRAULIC 

CYLINDERS '’) | Vv | S | re) N 
THE HYDRAULIC PRESS MFG. CO 

af = MOUNT GILEAD, OHIO. U.S A 

ter 2004 MARION ROAD 

a + 

ee 


A Factor in the Field of Hydraulics Since 1877! 
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INOLE COLLET CHUCK 


A New Standard For Positive Gripping. 
Instant internal and external gripping and releasing 
while machine is in constant operation, assuring 
; continuous accuracy and uninterrupted production. 











Faster...Lower Costs. Customers report big 
savings! One reveals his machine rates on produc- 
tion have been cut from 44'4¢ to 22c per 100 pieces! 


Used On Variety Of Machines. Lathes, 
Turret Lathes, Milling Machines, Grinders, Thread 
Grinders, Drill Presses, special production machines. 


ee \ 


A PRODUCTION CHUCK FEATURING — 


Highest Precision Accuracy 

Full Spindle Capacity 

AY) Unequalled Gripping Power 

. § 2 No Heat or Friction 
| } Full Bearing Collet 
Simple Finger-Tip Adjustment 

Economy and Labor Saving 

‘ Quicker Collet and Arbor Changes 

A Faster Chucking - 
% Easy Mounting — Less Overhang 


~ Expanding Arbor Broadens Use of 


Levermatic Chuck. Arbor is mounted in the 
chuck replacing the collet and collet nose for internal 
gripping. A complete range of expanding arbors is avail- 
able for every job from 5%" to 2%" dia. in the 1” ca- 
pacity chuck, *4” to 354" dia. in the 14” capacity chuck. 
and 1” to 49" dia. in the 2” capacity chuck. 





Fully Described in New Catalog 
Shows Levermatic construction, specifi- 
cations and many standard and special 
applications. Send For Copy Today! 


Sutton Tool Company 





DEPT. TE2, STURGIS, MICHIGAN 
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ain Pointers 
on Projection 


textbooks mention the French 





n Jean Fresnel in connec- 


1 helping to establish the 
y of light. However, Fresnel also 
greatly to the design of optics 


10OuUseSs 


His work in this field, 
s the basis upon which light- 


ins still work, ha 


s led to the 


s name with a distinctive “flat” 


glance this might seem removed 
| 


eld of optical gaging and the use 


projectors throughout industry. 


f th matt 


e€ matter is, however, just the 
designing the Kodak Contour 
yur Optical engineers have in- 


Fresnel lens directly behind the 


gro ind-glass screen 


tec of the Fresnel lens duplicate the 
e of conventional condensers, making it 
t apse” a lens into 


a flat plane 


plastic lens is illustrated sche- 


above (Fig. 1). In effect, a curved 
collapsed into a series of minute 


reduce the mass of the lens to a 
size. A conventional lens used for 
purpose, ol diameter to equal the 
would be than § 


screen, more 


nd not inexpensive 











rm ya 
| 7 
| 
1 |. | 
| 
ge 
} , 
| 
- ‘ 
4 > 
, 
| || 
lx | oJ i. 
ffusing properties Fig. 3. Fresnel lens behind 
gia screen ground-glass screen di 
que light away rects oblique light towards 
we eye viewer 
of the Fresnel lens in this manner 


1 double purpose: 1) it effectively in- 
screen brilliance by directing the 
the screen directly at the operator's 

n; and 2) it provides even illumina- 

er the entire screen area. 

ise of this our 


projectors may be 


ler normal shop illumination with- 


i 


ods or curtains—both of which some- 


end to give a feeling of claustropho- 
addition, the over-all screen bril- 
nakes possible easy reading of critical 
es at any point on the projector 
Together, these attributes tend to 
your personnel more contented and 
t...help to make contour projec- 


ted to mass inspection needs 


uary, 1954 FOR FURTHER 








INFORMATION, USE READER SERVICE CARD 




















How rapid, accurate inspection 
on Kodak Contour Projectors 


keeps a production 


When you receive a great many preci- 
sion parts from a great many sup- 
pliers, quality control checks can be a 
real production bottleneck. 

At General Electric’s jet engine 
plant at Cincinnati, Ohio, engineers 
have solved one such problem using 
Kodak Contour Projectors. Rotor 
blades arriving in lots of 2000 to 5000 
are given a 4 per cent AQL check by 
the young ladies seated above. Eleven 
dimensions, including angles and 
radii, are checked on the dov etail con- 
tour, and 14 different dimensions 
checked on the rotor blade root—all 
at a rate of approximately 150 pieces 
per hour. Optical gaging has light- 
ened the load, 


reduces inspection 


the KODAK CONTOUR PROJECTOR 


EASTMAN KODAK COMPANY 


line moving 


time, helps to keep the production 
line moving. 

The Kodak Contour Projector is 
particularly suitable for such routine 
production inspection. It requires no 
hoods, curtains, or darkened room 
(the column at the left tells you why). 
Operators work rapidly and 
rately in comfort—require little train- 
ing. And, simply by changing chart- 
gages and staging fixtures, all sorts of 
complex parts, large and small, can be 


accu- 


inspected. 

To find out more about the Kodak 
Contour Projector and how it can 
work for you, send for our 12-page 
booklet. Or, write 
sound movie, “‘Optical Gaging.”’ 


for details on a 


Special Products Sales Division, Rochester 4, N. Y. 


Please send me a copy of your booklet, ‘The Kodak Contour Projector.” 


COMPANY nn 
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STATE... 
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to meet today’s 
demand for higher 
accuracy, 
closer 
tolerances... 


It’s Accuracy 
Is Built In! 


PRE-LOADED 
BEARINGS 


Twin high-precision 
roller bearings are 
pre-loaded after 
center is assembled 
Point is then ground 
in its own bear- 
ings. Eccentricity 
tolerance is limited 
to plus or minus 
.0001”. All parts 
are hardened and 
ground. 


‘““UNIVERSAL’’ 


Live Center 
Accurate to + .0001"! 


High Load Capacity for a 





NEW DOUBLE SEAL 
FOR LONGER LIFE 
AND CONTINUOUS 
ACCURACY 


Efficient “‘Universal"’ 
Seal consists of a sta- 
tionary hycar sealing 
ring in the cap and a 
slinger rotating with the 
point. Hycar ring keeps 
out dirt, chips and 
coolant — slinger keers 
grease in 


Wide Range of Jobs 


if you use lathes, here is important news! 


Now, with the all-new IDEAL “Universal” Live Center 
you can have all the advantages inherent in freely 
turning live centers—higher turning speeds, deeper 
cuts, freedom from gouging and burning, chatter 
and center point lubrication—with turning accuracy 
held to plus or minus .0001”. In addition, the “Uni- 
versal” Live Center gives you the safety of load ca- 
pacity beyond most normal requirements. This 
means you can profitably use its greater accuracy 
for many more jobs and you don’t have to pay a 
premium—the “Universal” is economically priced. 
Available in Morse Tapers 2, 3, 4 and 5, for work up 
to 5630 Ibs. Immediate delivery, if you order now! 


SOLD THROUGH AMERICA'S LEADING DISTRIBUTORS 


IDEAL INDUSTRIES, Inc. 


MAIL 4152 Park Avenue, Sycamore, Illinois 

‘aeltiaze), | Send me catalog data on the new IDEAL “Universal” 
Live Center. 

va kr ee ne eer DE Oe 

rres Ee rr en Tae 

Cotalog Se TRS ae 

Dote i iedceaeicks ZONE STATE... 
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| Simplified Operation MOREY ¥ 


No. 4 Unive: -3/ 


TURRET LA HE 





for Greater Production 








) STOCK 
cna, «~DEL! Very 
of tungsten carbide tools, th: 1¢ 
ruggedly and heavily built for « 
tolerances. New methods of speed 
incorporated, permitting even the inexperienced 
to select almost instantaneously the speed and feed best suite: 
work Ideal for both bar and 
| Bar work capacity 


Designed to take full advantage 
MOREY Turret Lathes are 
duty, maintaining clos« 


control are 


hucking operations 


Chucking capacity 

Swing over bed , 
Hole through spindle 

Spindle speeds (back gear ratio From 35 to 
Infinite variations with constant speed, A r 
motor 1|:7.2 

Motor 

Supplied with hardened steel bedways. 


} Write today for full details! 


PARTIAL 
SPECIFICATIONS 














No. S. O. 4612: 4-Way, 5-Station, Hydraulic Drilling, Counterboring 
and Milling Machine equipped with a 36” diameter Hydraulic Inde 
Table on which is mounted five 2-position fixtures employing auto 
matic clamping and unclamping. At Stations 2, 3, and 5 are Hydrau 
lic Drill Units, each with 2-Spindle Drill Heads, while | 


at Station 4 is a Hydraulic Way Type Unit with a 2- 
Spindle Milling Head. All units of the machine are 
electrically interlocked for control of cycle. 


PART: Connecting Rod. 
OPERATIONS: Drill and Counter- 
bore Oil Holes and Mill Bearing = 
Lockslots—2 Rods at a time. 
PRODUCTION: 318 per 
80% efficiency. 














hour at 

















for 
technical 
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4-way 3000 p.s.i. 


Designed and Built to J.1.C. Standards 


Advanced features offer you 
broader opportunity for control 





= 


‘A 


1. Greater flow capacity. (Ex: 6600 series %4” size rated 


at 28 G.P.M. at 15 ft. per sec.) 


2. Less pressure drop. 
5 More compact in size. 
4. Seven spool designs for 3 and 4-way control. 
5. Dust sealed and moisture resistant. Roomy wiring box. 
6. Continuous duty, shock mounted solenoids. 3.6 amps 
inrush and .45 amps holding at 115 V. 
7. Shock resistant spool. Scalloped design and metering 
grooves eliminate impact. 
8. All surfaces precision ground. 
9. May be mounted in any position. 
10. High tensile, nickel alloy body. 
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RIVETT LATHE & GRINDER, Inc. 


Bris ‘ Bos 












Series 6600 


Solenoid Pilot Operated. 
F shed in 1/2°,3/4 
1-1/4" and 1-1/2" LF 





Series 6500 


Direct Solenoid Operated. 


rnished ey 


COMPARE and PROVE! 
Get new Catalog — 


Snows ts new Rivett gasKxet-m¢ nted So- 


furnishes a complete power package 

















Air and Hydraulic 





VALVES @ CYLINDERS *« POWER UNITS 


¢ All sizes and types 
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(Chicago) 


620 Buffalo Rd. 
GEnessee 5212 


650 E. Taylor 
Fireside 6200 


2910 So. Sunol Drive 
ANgelus 9-7311 
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Remember the days of the “‘airplane ear-ache’’? 

. the kind caused by low cabin pressure when 
your plane or airliner flew above 8,000 or 10,000 
feet? Well, fortunately, “airplane ear-aches”’ are 
pretty much a thing of the past now . . particularly 
on today’s high altitude airliners. 


Airlines, always alert to anything that will make 
passengers more comfortable, called for equip- 
ment that would keep cabin pressures normal . . 
SO passengers wouldn't be bothered with ear-aches. 


The result was the cabin pressurization compressor 

one of the important parts of which is a little 
impeller wheel. It looks simple . . but it isn’t. 
Some of the country’s better engineers spent quite 
a few years working on it. 


Each impeller wheel, after it is machined, has to 
be heat treated. Engineers of AiResearch Manu- 





Super Constellation by Lockheed 


LINDBERG STEEL TREATING HELPS 
KEEP YOUR EARS FROM ACHING 


facturing Company who developed the whee 
(and the compressor) demanded absolutely 
correct heat treatment . . for each one represente 
a great deal of expense, time and effort. 


It was a job for Lindberg Steel Treating Company" 
Lindberg heat treating specialists determined pre- 
cisely the correct method of heat treating 
required heating temperature . . and exactly the 
right quenching procedure. 


Aircraft inspection standards required that eac 
wheel be inspected, not at one, not at two, not a! 
three . . but at four distinct specified locations for 
proper hardness. No impeller wheel left the 
Lindberg plant without being certified by seria 
number. Not a single thing was taken for granted 
If you demand the ultimate in heat treating 


you insist that nothing be taken for granted 
call Lindberg. 


A case history of Lindberg Steel Treating Co. service to American industry 
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DBERG STEEL TREATING CoO. 


1977 North Ruby Street, Melrose Park (Chicago), Illinois 
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CEAR 
SHAVING 
Now 


Faster | 
i ore 


+ 


1 Met 



























Be 
When Automatic Differential Up-feed 
and Conventional Crowning were lett. | 
added to the Red Ring Model GCU, ee 
shaving speed, flexibility and economy < 
_ were all significantly increased. PT oe 's 
ee ; } 
% Pre cN AL UP-FEED ; os ? 1 YG . \ ¥ 
Lo I - 4 is 
4 This efficient device provides for the first time an > ' ‘yy @ \- \ 
; : . One of the a. S ~< 
: automatic cycle applicable to both diagonal and 4.6 control cams car- i 
) conventional shaving. This cycle is controlled by an ried by the feed unit }! a }8 
eleven-position master cam. Included are backlash sequence plate. “— | 
take-up, infeed cutting strokes, idling strokes and 
return to unloading backlash. The entire cycle or 
any portion of it may be used depending on job 
requirements, 
ee 
The cam itself does not actuate knee movement. It is 
strictly a stepped gaging device. Consequently 
every knee movement is positive, extremely precise 
y!" and very fast. No danger of operator's errors. Perfect 
mr accessibility for fast loading and unloading. 
” Gears being shaved conventionally can be crowned 


t at by rocking the table about a central pivot during the 
lor automatic cycle. The cam controlling the rocking 
movement is located on table centerline to avoid any 
tendency to twist. This device also provides for 
taper shaving. 


Write for 
; Bulletin $53-7 
ie scala for full details. 


ORIGINATORS OF ROTARY SHAVING 
AND ELLIPTOID TOOTH FORM 


NATIONAL BROACH & MACHINE CO. 


5600 ST. JEAN... 2.2 22 ee ee ee © «© © + + DETROIT 13, MICHIGAN 









7aow s ARGEST Pt ER OF } AR HAVING EQUIPMENT 
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IT’S QUIET 
ON THE MEZZANINE 
»»-WHILE THE MEN BELOW 


rivet 


-»»- NOT 15 FEET AWAY! 


This is a riveting line at the Irving Subway 
Grating Co., Long Island City, New York. Yet 
you cannot hear the riveting! Why? Because it’s 
done with Hannifin “‘Hy-Power,” the modern 
cold-squeeze riveting method. 

Compact “Hy-Power” Portable Yoke Riveters 
quietly exert the force. The power is supplied 
by “Hy-Power’’ Hydraulic Pressure Generators 
(you see them right up there beside the man 
who is consulting the files) . . . compact, single 
units that include motor, pump, oil reservoir, 
control valves and high pressure intensifier. 


HOW TO REDUCE YOUR 
RIVETING COSTS 


Do it the “silent squeeze” way with Hannifin 
portable and stationary yoke riveters which are 
available in capacities from 742 to 100 tons 
(more in multiple). It’s a fast method. It’s a 
method that assures complete uniformity of 
every rivet. It’s a safe method; for while a 
touch of a button starts the ram, the stroke 
may be interrupted and the ram reversed at 
any point in the cycle, simply by releasing the 
control button. 

See your Hannifin representative who will 
demonstrate why “‘Hy-Power’’ riveting and 
punching equipment has a place in your pro- 
duction picture. Hannifin Corporation, 1119 S. 
Kilbourn Ave., Chicago 24, Illinois. 


do ALL you can do... with 


NNIFIN 


Air and Hydraulic Cylinders - Hydraulic Presses - Pneumatic Presses + “Hy-Power” Hydraulics + Air Control Valves 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-258 


WRITE FOR BULLETIN 150 


The complete story of Hannifin 
“*Hy-Power”’ Hydraulics. Your 
copy sent on request. 
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the 
guesswork 
in selecting 


tool steels 


Thousands of metal working 
people are using the Crucible 
Tool Steel Selector to determine 
exactly which type of steel 

they need. This handy selector 
covers 22 tool steels which fit 
95 of all tool steel 
applications. 


The selector is unique because 
it starts with the ultimate use of 





- 
the steel. It breaks down all tool 
steel applications into six major 
classifications, under which the 
different grades of steel available for 
certain specific requirements are indicated 
in legible cutouts. Heat treatment and 
machinability data are also included 
for each grade. 
A flip of the dial will give you the answer, 
and almost just as quickly you can get the 
steel you select. For each type of steel shown 
on the selector is in stock in Crucible 
warehouses, conveniently located 
throughout the country. 
w io get your Selector merely fill in the 
coupon and mail. There is no obligation 
whatsoever. 
A C7 . 
years # Kime steelmaking 
Y 
res 
er Fe ruary, 1954 FOR FURTHER INFORMATION, USE 
4 
s . “E\ Y 
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HERE'S AN EXAMPLE: 
Application — Deep drawing die 
for steel 
Major Class — Metal Forming = 
Cold 
Sub-Group — Special Purpose 
Tool Characteristics — Wear Re- 
sistance 
Tool Steel — Airdi 150 
A turn of the dial does it! And 
you're sure you're right 
Y, actual size, Selector is in 3 colors 
Crucible Steel Company of America 
Dept. T, Oliver Building, 
Pittsburgh 22, Pa. 

Name _— = 

Company Title 

Address City State 


TOOL STEELS 
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®@ Holding fixtures are designed 
for quick, convenient loading, with 


marelaa i ne faster automatic clamping and unclamping 

. Many types of work can be surface broached 
with on Footburt machines at remarkable savings ove: 
previous machining methods. High production is 


aol atilalerel eis 


obtained with required accuracy and finish. Cut- 
broaching ting tool maintenance costs are low. We will be 
glad to make our recommendations on Footburt 
Surface Broaching Machines based on our many 


years in handling similar work. 


THE FOOTE-BURT COMPANY, Cleveland 8, Ohio 


Detroit Office: General Motors Building 





FOOTBURI 


MA CH EIN E T © OL S 
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With the Brush SURFINDICATOR? surface r 


measurements can be made on the producti 





Can this simple check 


HELP YOU REDUCE MACHINING COSTS ? 


The smoother the finish, the higher the machining cost - 
yet in many plants parts are overfinished because of the 
lack of proper gaging equipment. For example, if a surface 
roughness of 125 microinches is specified, and you are 
finishing to 32 microinches, your machining costs may be 
much as twice that actually required for the job. 

This expensive overfinishing can be eliminated with the 
new Brush SURFINDICATOR. It is a practical shop 
instrument that permits fast accurate measurement of surf 
roughness on the production line. It is simple to operate, 
portable, and can save its cost a hundred times over. 


Write now for the booklet “Surface Finish Control”, whic! 
explains how proper surface control can reduce machining 
costs, increase plant capacity, and improve product 
performance. Brush Electronics Company, Dept. BB-2, 34 
Perkins Avenue, Cleveland 14, Ohio. 


BRUSH ELECTRONICS i COMPANY 
PiEz . me “ . a as eee = = B D ’ 
‘ "MAGNETIC RE Nc equipment (oO Me Brush E ( 


: in ope £ 
LTRASONIC EQ PMENT | ELECTRONICS | ‘ te Cort 





The SURFINDICATOR weighs only 15 pounds, can be 
set up anywhere in the plant where 115 volts a.c. is available. ; Caer 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-262 
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WV eth Precision Flatness, 
YOu Finish and Parallelity 
q@ia in Production Quantities... 





Here is the machine to do the job if 
you want precision flatness in produc- 
tion quantities at an economical rate. 
Lapmaster machines readily lap to the 
extreme close tolerance of one light 
band ( 0000116”) or less. In addition, 
they produce an extremely fine finish 
to as low as 1 RMS. 


Check these features and investigate 
the possibilities for the Lapmaster in 
your plant. 


1. Operator requires no previous lapping 
experience 


Automatic timer provides controlled 
lapping cycle for production efficiency 


and allows time for pre-loading work- 
holders. 


Simplicity of design allows ease of 
The work being lapped causes weor on 
loading and unloading. heavy cast iron lap plate 


Loose abrasive distributed evenly over 


lapping area insures uniform results. 


of spent compound and removed stock. 





As the work is wearing the lap, the con 
- : . ditioning rings are continually condition- 
Precision laps identical parts or parts ing the lapping plate surface 


of various shapes, heights and materi- 
als in one cycle. 


Learn more about the possibilities 
of production lapping and the 
interesting subject of measuring 
flatness. The illustrated fact-filled 
booklets are yours for the asking 
Write today. 


Self-conditioning lap plate eliminates 


. . Since the wear action of the conditioning 
down time for truing or replacement. rings is greater than the wear caused by 


the work being lapped, the flatness of the 
lop plate is automatically maintained 





| 
| 
| 
| 
| 
| 
| 
Serrated lap plate collects and disposes | 
| 
| 
| 
| 
| 
| 
| 


Crane Packing Company, Dept. TE-2, 1823 Belle Plains Avenue, Chicago 13, Illinois 
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| STOCK GEARS — 2000 TYPES and SIZES | SPROCKETS | SHOLD-A-GRIP | RATIOMOTORS REDUCTORS 
and CHAIN | Interchangeable Tapered 
| BUSHINGS and SPROCKETS | 


A $10,000,000 STOCK + AT 92 LOCAL DISTRIBUTORS 


| | | 


AS SHAFT SUPPORTS jG UNIVERSAL JOINTS yw COUPLINGS Y 
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econ around the Speed Reducers 
that add service life... and extra sales 





It's good sales sense to specify BOSTON Gear REDUCTORS or 
RATIO-MOTORS when your product’s design calls for speed conversion. 
BOSTON Gear is a name your prospects know and trust. It’s also your 


lowest cost insurance of customer satisfaction ... and repeat orders. Here’s why: 


1. LEADING SPECIALISTS in standardized machine drive parts for 75 years 
LARGEST PRODUCTION facilities, serving 250,000 customers in all industries. 
HIGHEST QUALITY. Assures immediate interchangeability, anytime, anywhere. 
LOWER COST. Longest service life assured by BOSTON Gear quality. 


WIDER RANGE of standard types and sizes. REDUCTORS. 005 hp to 36 hp — 
RATIOMOTORS 32 types, 1/20 hp to 3 hp 


NEARBY STOCKS at leading supply centers . . . the nation-wide network 
of 92 BOSTON Gear Distributors . . . with stocks totaling $10,000,000. 


[hese are more than advantages . . . they are essentials to trouble-free 
planning and servicing of any product assembled with standardized stock 
parts. Only BOSTON Gear offers them al/. Compare and 
you'll agree — it pays to “Design around BOSTON Gear.” 
For advice on speed conversion problems, talk with 
a specialist, the BOSTON Gear Field Engineer. Ask your 
BOSTON Gear Distributor to arrange a call, or write: 
Boston Gear Works, 83 Hayward Street, Quincy 71, Mass. 





T-BRONZ Oil-Impregnated 
RING Get Catalog Ne. 55 


Industry's most 
valued ‘‘textbook"’ 
of drive design and 


s = 1 

wA, > poe ee > maintenance . . 
>: 00 a == \ includes 30 pages of 

e~ — a 


Engineering data. 


i 
i 


Samm) Look under “Gears” in the Yellow Classified Section of your 
BALL EARINGS we Telephone Directory for the BOSTON Gear Distributor nearest you. 
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ut the WALES Fabricator 


through ifs paces at your plant! 


Above new Wales-Strippit mobile unit (1 of 3) brings the 
Wales Fabricator right to your plant. You and other plant 
executives can use this unique Wales Fabricator to produce 
your own parts. Your time study men can evaluate its 
astounding money-savings, cost-saving efficiencies. 

The Wales Fabricator is the only machine of its kind and 


is designed for rapid interchangeability for punching, notch- 





ing and nibbling. Work from blueprints or operation sheets 
. no templates required. Can you match the Wales Fabri- 


cator time studies below ? 


See for yourself. Operate it. Put it through its paces. 
Write today for Wales Catalog 10-AA and an ap- 
stration at your plant. See it operate at your plant before 
you buy any other type of hole punching, notching or nib- pointment for a demonstration at your plant. 


bling equipment 


Showing Wales Fabricator in new mobile unit for demon- 


An electronic chassis, 1245" x A part of a piece of farm equip- 

11%" with 118 holes and 4 ment 7244" x 22° with 32 holes 

notches was completed in- and nibbled cut-out was fin- 

- cluding setup in only 32.45 ished including setup in only 

Showing Wales Tru-Edge Shear for circle and shaped cut- minutes and subsequent pieces 12.01 minutes, subsequent 
ting, beading sad forming in the new mobile unit. Material im only 6.44 MIN, pieces in only 2.32 MIN. 


is sheared, not punched 


WALES-STRIPPIT CORPORATION 


GEORGE F WALES, Chairman 
393 PAYNE AVE., NORTH TONAWANDA, N. Y. 


( Between Buffale and Niagara Falls) 
WALES-STRIPPIT OF CANADA LTD., HAMILTON, ONTARIO 


Specialists in Punching and Notching Equipment 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-2-266 The Tool Engineer 





K milling CUTTELS hoamitls 


centerslot of counterweight forging 
t world’s most powerful piston aircraft engine 


Great advancements have been made in the art 
of milling metal in recent years, especially 
in the aircraft industry. And, no where is this 
better exemplified than at the new 

Pratt & Whitney Aircraft plant at 

North Haven. Here, everything is ideal. Ample 
room for every operation. Hundreds of 
milling machines, all kinds, sizes. 
Thousands of metals cutting tools. Here, 
you get a realistic definition of the 

meaning of close tolerances. 

In the illustration, an OK face mill 

is rough-milling aslot 3 16x 8” ina 

tough steel forging for a counterweight 

used in the Wasp Major engine. 

OK milling cutters are favorites of the 
aircraft industry—engine builders, 

frame manufacturers, component 

part makers. OK cutters 

have more beef in the body, 

are heavier size for size. 

Blades once driven home, 

sit secure, unmovable. 

Mated serrations 

prevent side-sway and 

form an accurate 

measurement for blade 

advancement to 

compensate for wear. 


Mills with this fine 





adjustment feature 
reduce grinding 
to less than .005” 


per blade. 
OK MILLING CUTTER ON A MILWAUKEE VERTICAL SEMI 
FINISH—MILLS SLOT OF A TOUGH AIRCRAFT STEEL 


FORGING AT NEW PRATT & WHITNEY AIRCRAFT PLANT, 
NORTH HAVEN, CONNECTICUT. 


4 *““MODERN MILLING CUTTERS FOR MODERN MILLIN MA . 
Write for OK Tool Catalogs | beast 
AMERICA’S FIRST SYSTEM OF SINGLE POINT TOOLS” 
MPONENTS—BODY AND BLADES ee 


PLE 


STRONG... _ 
SUFFICIENT 


THE OK TOOL COMPANY INC. Milford, New Hampshire 
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careful testing proved 





L 


Mr. Raymond St. John, inspector, and a Gulf 
Sales Engineer discuss results with Gulf Lasupar 


Cutting Oil in machining bevel gears. 


A close-up view of bevel gear cutting, showing 
Gulf Lasupar Cutting Oi! in action. 


The Tool Engi 
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GULF LASUPAR|( 


Belc 
prec 


tole 


witl 


fluic 
give 


ran; 


GU 


Fel 































} 
ICUTTING OIL 


for every cutting operation at 
Belock Instrument Company, Long Island, New York 


Belock wanted a cutting oil that would produce 


= | 


precision instrument parts to extremely close 
tolerances, and give an excellent surface finish 
with as few tool changes as possible. 

After careful tests, using many kinds of cutting 
fluids, they found that Gulf Lasupar Cutting Oil 
gives them better performance over their entire 
range of machining operations on the many types 
of steel they process. 

In Gulf Lasupar Cutting Oil you get three de- 
grees of sulphur activity, each designed to pro- 
vide better protection for the tool and to insure a 
better finish under a given set of machining con- 
ditions—(1) extremely active free sulphur held 
in a stable solution, (2) sulphur combined with 
mineral oil by a special Gulf process, and (3) 
sulphur combined with fatty oil. 


A Gulf Sales Engineer will be glad to demon- 





strate the advantages of Gulf Lasupar Cutting 





Oil in vour plant You will find him alwavs “on A Bechler Swiss Automatic Screw Machine Cut 
hy 4 . ting A.I.S.I. 416 Stainless Steel. These Gear 
all at your nearest Gulf office. Blanks are held to tolerances of .0003 of an inch 





GULF OIL CORPORATION SERVES 
support 
GULF REFINING COMPANY INDUSTRY 
1822 GULF BUILDING Junior 
PITTSBURGH 30, PA. Achievement 


Junior Achievement Week 
January 31- 
February 6, 1954 
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Card's 80 year record of concentra- 


tion on one chief product shows up 


where it counts most — on your 
production line. 


TAPS by CARD 


Completely stocked offices at Atlanta, Chicago, Detroit, Fort Worth, Los Angeles, New York, San Francisco and Seattle 
See your local Card distributor for prompt deliveries and helpful service 


S. W. CARD MANUFACTURING CO., MANSFIELD, MASS. * DIVISION OF UNION TWIST DRILL CO. TAPS * DIES * SCREW PLATES 
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= HIGH PRESSURE. 
rene, HYDRAULIC CYLINDERS 


; ODS "Stock" Models For Immediate De- 
rane Bleluilelel livery Added To Famous “Custom- 
’ Built" Line 
“Custom-Built” Cylinders are available 
on normal delivery in an almost infinite 
P selection. 
& AYO) 81) STEEL HEADS gq Identical-quality “Stock” Cylinders are 
’ — available for immediate delivery in these 
: a popular sizes... 
» t. CAP n \ 
‘> é 'S a d MOUNTINGS AN NON-CUSHIONED: 119”, 2%” and 4” 
Eliminate Breakage bore sizes each available in 2”, 4”, 6”, 8”, 
and 11” strokes. CUSHIONED BOTH 
ENDS: 2” and 314” bore sizes each avail- 
able in 3”, 5”, 7”, 9", and 13” strokes. 
“Stock” Cylinders are base Model H53 
with foot, flange and pivot mounting at- 
tachments available as desired 
Note: “Stock” Miller Air Cylinders also 
available! 


Write For Complete ‘Stock’ List 


ae 


( 


= 
== 
—= 
—= 
== 
== 
r 


/ 


IP ER SEALS Standard Leather Cup Seal As- 
1 , Seals, Bushings sembly Shown Is Interchange- 
; able With Miller Standard Piston 

Ring Piston Assembly 


MET J.1.C. HYDRAULIC 
STANDARDS years before 
their adoption in 1949. 


WRITE FOR CYLINDER BULLETINS H-104 and A-105 


Complete Miller cylinder line includes: air cylinders, 
14%" to 20” bores, 200 PSI operation; low pressure hy- 
rng peer be cheng vhs 500 ‘en von SPACE-SAVING SQUARE 
ion, ° ores for ; high pressure hydraulic eee : , 
cylinders, 1%" to 12” bores, 2000-3000 PS! operation. DESIGN originated by Miller in 
All mounting styles available. 1945. 





) AND SERVICE FROM COAST TO COAST 


* YOUNGSTOWN «+ DAYTON « PITTSBURGH « PHILADELPHIA « 

HARTFORD » NEW YORK CITY » BUFFALO « ST. PAUL * GRAND Mile 2010 N. HAWTHORNE AVE., MELROSE PARK, ILL. 

TROIT » FLINT * FORT WAYNE « SOUTH BEND « INDIANAPOLIS ’ 

EE « LOUISVILLE + KANSAS CITY » SEATTLE * LOS ANGELES » = ( 

3CO « BALTIMORE « DENVER « ST. LOUIS « MOLINE « CHICAGO ™ : ; 
* TORONTO, CANADA and OTHER AREAS AIR & HYDRAULIC CYLINDERS + BOOSTERS + ACCUMULATORS 


COUNTERBALANCE CYLINDERS 

























aH IDLE man at da BUSY 





A automatic spells PROFIT. 
§_A pusy man at an IDLE 
machine spells Loss. ss 
§$ H«G Insert Chaser Die Heads 


are preferred by screw machine 








engineers because they spell less 
down time, lower costs, cleaner, 


more accurate threads. sg 





Style MM 









for multiple spin- 








e automatics, 








chuckine machines, 


drill presses. 

















St)/e DMS 


for hand screu 
Leet hine s. 

urret lathes, 

i here die head 
does 










not rotate. 











Stvle DM 


for B& S 







automatics 
and small spindle 


mat hine S. 


WRITE FOR 


“HOW TO SELECT 









THE PROPER DIE HEAD 
FOR THE JOB”. 


THE EASTERN MACHINE SCREW CORPORATION 


27-47 Barclay Street, New Haven, Conn. 
USE READER SERVICE CARD; INDICATE A-2-272-1 


MAYLINE 


See hi 


All-purpose Centrifugal 
Pump Unit No. H-2-3308A 
for 9O% of machine 

tool applications 





















Gear Pump Unit 
No. SG1-4-25A 
Ideal for single spindle drill 
presses and small lathes 


GRAYMILLS CORPORATION 


ow GRAYMILL : 
Coolant Pumps cal - replace wort out pu os 


% - convert to wet cuttin 







in a matter of minutes for 4. 
creased production—impro. od 
quality — and longer tool 
with your present machine to 


If you need a larger volume of 
coolant, cutting oils, water, solve 
etc., at low pressures, the new 
proved Graymills Centrifugal c 
ant pumps are your answer. If you 
need higher pressures, for heay 
liquids, a Graymills Gear ty 
pumping unit will deliver from | to 
3 GPM with pressures up to 100 
PSI. Both types will give longer 
trouble-free service, efficient 
eration at a minimum of cost 
Standard models in 1/25, Ve, \4 
and Y% H.P. Various tank sizes 
and fittings. 

All standard models stocked by 
leading Industrial Supply Distribu- 
tors for immediate de- 





livery — or write for 
catalog. 








3729 NORTH LINCOLN AVENUE - CHICAGO 13, ILLINOIS 


WEST COAST: 4511 MELROSE AVE. - LOS ANGELES 29 
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cover matches cabinet—5-drawer units stack securely. 


Plan Files available in 
3 sizes. Choice of Sani- 
tary or Flush base. 
Drawer partitions and 
locks optional equip- 


ment 


For your requirements, 
try Mayline. See your 


local dealer. 


MAYLINE 





Attractive office gray finish—Hinged Dust Cover—Color of 


formerly ENGINEERING MFG. CO. wt 7) 


611 NO. COMMERCE ST. © SHEBOYGAN, WIS. rivuin 
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MAYLINE ~ 


ogond 





dard 


MAYLINE 
Metal 
Plan Files 


sures 







ernose 


press 


I 














Tree 







COMPANY 





MQUIINE 








MAYLINE a 
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erever positive spring tension is required! 





ALARA BAAA 


Viv ivauvedevonad 





HEXNOSE 


| ogonal end simplifies adjustment and removal 

dord Hex End: 4 sizes from %-20 to 2-13, with end 
| sures of 8 to 12 Ibs. 

ernose Hex: 4 sizes from %-20 to 2-13, with lighter 
B pressures of 2% to 6 Ibs. 


ml ts 








STANDARD 













w erever positive spring tension is required . . . Facilitates 
z t loading and unloading of jigs and fixtures. 

~ ndard End: 10 sizes from +6-32 to 1”-8, with end 
a ssures of 3 to 42 Ibs. 

z ernose: 7 sizes from #6-32 to 2-13, with lighter end 
| ssures of 1 to 6 Ibs. 

2 

Pr 





For catalog and address of your nearest distributor, write: 


TORQUE THUMB SCREWS + SPRING PLUNGERS * SPRING STOPS + FIXTURE KEYS * TOGGLE PADS 


Whether your production is routine or specialized you will find Vlier 
“performance proven’ plungers are ‘“‘uniformity assured’ to do a better 
job. They speed set-ups, assure accurate machining and curtail unnecessary 
waste. When re-surfacing a die, Vlier Spring Plungers save hours of tool- 
makers’ time. 

There are 37 different types and sizes, each engineered for a specific 
need. Other sizes added when required. 

Distinctive ends (light for light pressures, dark for heavier pressures) 
assure positive, quick identification. 

Factory pre-set end pressures provide secure contact at all times. Inset 
hexagonal ends allow simple, quick adjustment with standard Hex key as 
well as permitting full utilization of screw length for better adjustment. 

Screw portions are machined from selected steel alloy, plunger is case 
hardened; both are rust-resistant and can last a lifetime. 

An assorted stock of Spring Plungers on hand assures greatest econ- 
omy for it provides your tool engineers with a selection of the proper size 
and end pressure for every tooling requirement. 


ih, 


L PLASTIC NOSE 


Designed for work with aluminum, brass and other relatively soft, easily 
marred metals. 
Type A (dark): 6 sizes from #8-32 to 2-13, with end pressures of 5 to 








12 Ibs. 
Type B (light): 6 sizes from +*8-32 to Y2-13, with lighter end pressures of 
1% to 6 Ibs. 











4552 BEVERLY BOULEVARD 
LOS ANGELES 4, CALIFORNIA 





















“Packaged Precision” 






REAR VIEW 





’ ier cee Ww 
\\- i . Meee nee FRONT vie 


4 48-inch ROTA 


with motor-driven table for fast 


Measures high-precision holes and easy positioning of work 
to fractions of .0001 Now a giant ROTAB!— to give you on extra sized table (48.n 


table, with 8 tee slots for clamping work, can be rotated by p 










of button, and locked to any degree to precision accuracy witt 
2 min. by vernier graduations. Can also be set from vertical | 
30° below horizontal the opposite way. Has one shot lubricatio 


Ready to go to work - @ ees nese! ae evaable wih note aie 


24 nanugily 


















anywhere—at machine, inspection bench, selective MACHINE PRODUCTS CORPORATION 
6771 E. McNichols Rd. Dept. G Detroit 12, Mich. 






issembly, Comtorplug can be wherever needed 


instantly 
USE READER SERVICE CARD; INDICATE A-2-274-2 





any time—hand Comtorplug to the operator and 
you're in business! No need for preplanning, DYKEM STEEL BLUE 
installation of wires or hose; no headaches of 


electronic gadgets STOPS = Era 
by anybody—in a few minutes any worker gets LOSSES . 


the knack of Comtorplug—its automatic features 
assure accuracy, and uniformity regardless of making dies 
human variations—no training course or expe & templates 
rience needed to use Comtorplug precisely 













Simply brush on right 
at the bench; ready 
for the layout in a 














Prominent in the op canes, BO 
, ne cacle Gt en. es Deane eo 
Jet Engine Program ee a aaa | 
Any new, fast-moving program appre- Vg” THE DYKEM COMPANY, 2303D North 11th St., St. Louis 6, Mo. | 
ciates Comtorplug because it’s so to USE READER SERVICE CARD; INDICATE A-2-274-3 
adaptable, accurate, rugged. Ideal 8” 


for Statistical Quality Control. Send for Mi Hor Over 50 Years = 
details of this unique patented gage. Oo “HOLE-HOG’ 

a) 

i Designed 

N MACHINE TOOLS 

REQU EST E Have wn Production Costs 


or American Industry 


BULLETIN 48 a , iar: 
COMTOR CO. (REO RREEecm sae hi 





69 FARWELL STREET £. LUINONS drilling machine 
WALTHAM 54, MASS. 
USE READER SERVICE CARD: INDICATE A-2-274-1 USE READER SERVICE CARD; INDICATE A-2-274-4 
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LOOK CLOSELY AT THIS PICTURE 
OF GRINDER PRODUCTION AND SEE WHY... 





a 


for a manufacturer requiring precision grinding 



















ALL WN 
neil AN 


operated continuously 
















After twelve years continuous manufacture of with much 
precision ground products, ten Thompson Surface LESS 
Grinders proved so efficient and economical that 

this manufacturer ordered four more machines. DOWNTIME 


Thompson Grinders are available in a wide range 
of types and sizes from 6” x 18” to 72” x 384” to 
meet all production, special or tool room grinding 
requirements. The Thompson line includes machines ; ; 

: . to invest in 
from giant Hydrial Way Grinders to automatic 1 
Truform Jet Blade Contour Grinders, Dual Rotary il 
Grinders and Broach Grinders. 


‘TACT THOMPSON TODAY FOR HELP WITH YOUR MACHINING PROBLEMS Thompson 


it will pay you 


cc 


eTalite (a 


nN 
~I 
vl 


















CUT COSTS :5\ tHe’ pouste” 
_ sag 


“214” DOUBLE 


RIVET SETTER y | 


The “214” auto- 
matically feeds, inserts 















and clinches two rivets ata 
time with speed that may mean a 
big saving in your fastening costs 

14” throat makes large assem 
blies easy to handle. For up to 
%," diameter steel tubular rivets— 
lengths to ¥%". Quick Change Rotary 
Type Hoppers and Raceways permit 
a S5-minute changeover to rivets of 
different size. Adjustable anvils 
and riveting centers add to its 
versatility 

Ask us how the “214” can help 
you cut costs. Send a sample of 
your problem assembly (or blue- 
print) fora Free fastening analysis 


“> FREE CATALOG 


contains valuable engineering information and 
rivet specifications plus illustrated descriptions 
of 26 Chicago Automatic Rivet Setters 


Kwet & MACHINE CO. 


Chicago 


9619 West Jackson Boulevard, Bellwood (Sus2&°) Illinois 
Branch Factory: Tyrone, Pa. 
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TO OBTAIN FURTHER INFORMATION AB Uy 
ADVERTISERS, TRADE LITERATURE OR TOOLS OF 
TODAY APPEARING IN THIS ISSUE OF THE ToL 
ENGINEER, USE THE HANDY READERS SERV ¢ 
CARD ON PAGE 133. 



















Available without cost — 
for your Group Programs, 
Training Schools, or Pro- 
duction Clinics! 











FORE PRESSURE BLASTING 


FINISH DIES AND MOLDS 


... Reduce hand Polishing Time! 


AFTER PRESSURE BLASTING 


P 


of 
°PPlications: Proven mo 


Write f 
8 °F oy, new 8 
Cok/ey Poge hull 


"@-plating C 


ney SOving 


oF ten 
wont tested te d tomples 





—? 747-9 Windsor Street 
Hartford 5, Conn. 





<- : 
j 
| 
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Here’s your chance ¢ 





HOW ABOUT 
SOUND FILMS FOR 
YOUR NEXT MEETING? 


action-packed close-ups 





cost-cutting production operations 





— such as trimming, ass 





forming, marking, crimping, stak 








ing, broaching, drawing, and press 






ing; also one of the fastest hydray 





press Operations you ve ev seer 
These 10, 20, and 30-minute film 
will highlight any program wit 
revealing, worthwhile, entertaining 
information! There's no ob! gatior 









Projection equipment furnished 
if you haven't your own facilities 


WRITE FOR DETAILS 





The DENISON Engineering Co. 1191A Dublin Rd.,Columbus 16, Ohio 
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AUTOMATIC 


Hole DEBURRING 


AUTOMATICALLY 
DEBURRS PARTS 
LIKE THESE! 


Wi? WOBURMATIC TOOL 






















4/7. 
, ©? New Noburmatics deburr 
and chamfer front and in- 
nen accessible back hole faces = — 
<7 in ferrous and non-ferrous f®try _Noburmat 
| sheets plates, extrusions, ¢0'¢'S hole, advane 
: o> ¢ > » to limit stop, DI 
castings and forgings in one BURRS FRON 
automatic operation. Used 
in drill motors or stationary a 
machine tools, Noburmatics ))» 
produce uniform deburring a lau 
with high accuracy, increase — 
production line speed. Made withdrawal BACK 
in all drill sizes from %” FACE DEBURRED 
(.125) to F(.256). ane Hg 
for next cycle 


For Free Bulletin and Full Details, Write T. 


ing 0 BU fF MANUFACTURING COMPANY 


717 W. VICTORY BLVD., BURBANK, CALIF. 
USE READER SERVICE CARD: INDICATE A-2-276-4 
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Pikcision was built into every detail of 
this Nineteenth Century clock. 











Today, the finest gears are mechanically 
reproduced by means of precision-built 
hobs. For the best in hobs — demand 
precision hobs by Union. 









































ince 19th Century French Clock, 
Paris by RAINGO, Circo 1840 


N TWIST DRILL COMPA ATI 


Twist Drills Hobs 





Milling Cutters Gear Cutters Reamers 


yineer BUTTERFIELD DIVISION, Derby Line, Vermont and Rock Island, Quebec 


r ~ 
























HOBS 


Involute Spline 
Parallel Spline 
Worm Gear 
Tangential 
Spur Gear 
Helical Gear 
Ground 
Unground 
Accurate Unground 
Finishing 
Roughing 
Preshave 
Protuberance 
Stub-Tooth 
Standard Gear 
Composite Form 
Combination Pitch 
Topping 
Semi-Topping 
Non-Topping 
Herringbone Gear 
Shank Type 
Shell Type 
Serration 
Square Shaft 
Tapered Hole 
Multiple Thread 
Special Shape 


SPROCKET 


Silent Chain 
Roller Chain 


Special 


HUSETTS 


Carbide Tools 


OWNERS AND OPERATORS OF: S. W. CARD MANUFACTURING CO. DIVISION, Mansfield, Mass. 
















SIMONDS 


ABRASIVE CO. 


a 


— 


—_—_ 
a, 


PHILADELPHIA, PA. 


Rotor type cup 
wheel—cross sec- 
tion shows steel 
bushing flange 
and safety ring. 
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YOU BE 


THE JUDGE FOR 


THE trial of Dasco in many 
plants has led to this judgment: 
Dasco Super Soluble Base is a 
heavy duty water-mix cutting 
fluid base of unusual versatility. 
It gives superior performance 
in mixtures of 1-40 and higher 
for turning, boring, reaming, 
drilling and milling and 1-100 
and higher for grinding. Only 


unusual operations may require 





Feb uary, 1954 


richer mixtures 


TRIAL 1 OPERATION: Turning 
complete O. D. Nozzle insert for 
Rockets, B 1117 steel 


Dasco Performance: One part Dasco 
Super Soluble Base and 75 parts water 
on chucking machines increased tool 
life approximately 35%. Production in- 
creased from 50 to 400 pieces in 8 hours. 
Tool changes decreased from 27 tools 
per 8 hours using a competitive soluble 
oil to 12 tools per 8 hours with Dasco 
Super Soluble Base. 


More Than a “Coolant” is Needed 


p.A. Stuart 


TIME-TESTED CUTTING FLUIDS AND LUBRICANTS 





TRIAL 2 OPERATION: Drilling, 
counterboring and reaming JOMM 
Projectiles, A.1.S.1. 1055 forgings 


Dasco Performance: Number of pieces 
per set of tools averaged 250 for a rich 
mixture of competitive heavy duty 
soluble oil. A 1-20 mixture of Dasco 
Super Soluble Base produced 500 pieces 
per set of tools. 


TRIAL 3 OPERATION: Internal 
grinding of steel ring 
Machine: Bryant Internal Grinder 


Dasco Performance: A 1-150 mixture 
of Dasco Super Soluble Base replaced 
a 1-80 mixture of a competitive soluble 
oil. In addition the competitive product 
required a rust preventative. Dasco, 
even at the long dilution, has been in 
the machine over a month: no rusting 
has been experienced. 


SEND COUPON FOR COMPLETE DATA 


D. A. STUART OIL CO., itd. 


2727-49 S$. Trey St., Chicago 23, Illinois 








Your Name 


2727-49 §. Troy St., Chicago 23, Illinois 


In Canada: R. W. Horsey Canada, Ltd. 


| 
| 
Sw 
Dil co. 
| 
ae | 
| 
| 
| 


Title 


Subs. D. A. Stuart Oil Co., Ltd. 


3575 Danforth Ave., Toronto 


Check One: 


Have Stuart Representative Call 
Send Data on Dasco 


Please Pr 


Clip to Letterhead and Mail 


























FOR FURTHER INFORMATION, USE READER SERVICE CARD 





INDICATE A-2-279 
















pene 
it pays , to think 


FIRST 


about last operations 
















Parker-Kalon Self-tapping Screws have been 
cutting assembly costs of millions of metal and 
plastic products for over 35 years. Yet, today, 
thousands of manufacturers, who could gain the 
same benefits, still use such slow-down fastening 
methods as machine screws in tapped holes, bolt- 
ing, and riveting. Why? 

Che reason is that too many product engineers 
think /ast about assembly because it is a final 














operation, then follow habit or custom in speci- 
ying fasteners. 

Best way to make sure of savings you have 
been missing is to think first about fastenings 

. compare methods for simplicity, speed and 
security. Records show that in 7 out of 10 cases, 
P-K Self-tapping Screws show substantial sav- 
ings, often up to 50% and more. 

4 P-K Assembly Engineer will help you get 
the facts you need. He'll call at your request. 
Parker-Kalon Division, General American 
[Transportation Corporation, 200 Varick Street, 
New York 14 











. 
P-K Type A 


» \ = the FIRST Self-tapping Screw 


| \ R 
: - 
| 













INDUSTRIAL 
DISTRIBUTOR , 

a putt SELE-TAPPING SCREWS 
Supply Dollars 


to the best GET THIS GUIDE TO LOWER ASSEMBLY COST 


values, A ot Filled with facts you need to plan for lowest cos! 








when you plan assemblies. Ask your P-K Dis 


tributor, or write Parker-Kalon for Form 475-0 


This mark A on every P-K Self-tapping Screw identifies it as ¢ 





280 FOR FURTHER. INFORMATION, USE READER SERVICE CARD; INDICATE A-2-280 The Tool Engineet 










THE 


LITTLE fe % > 
GIANT P 


PETERMANN 
FAMILY 














The P-4 AUTOMATIC 


On this page we can show 
only one of the P-4’s salient 
advantages ...the ability to remove 
a tool for sharpening without 
removing it from the tool holder 
...and grinding in place. 





For work within its capacity (pieces 
s 


2” in diameter and 1%” tong) we The many other advantages are described 
offer o machine of deadly’ accuracy 
ond high production . . . 10 speeds to in Catalog sent on request. 


NS 12,000 RPM, 





~ [Russeu, Lf Tousroox ¢ |B fenperson, inc. 


oe 292 Madison Avenue, New York 17, N. Y. 


nyine 


neer February, 1954 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-28) 281 











iF You Make Blanking, 


Piercing or Stamping Dies— 


T 4 os N The Gerromatrix Method 


of Punch and Die Setting can Save You 
Money because: 


Construction time is reduced—as much 
as 500 hours of expensive labor time on 
complicated dies 

Die life is increased—longer punches 
can be used in certain types of dies 
Greater accuracy in locating parts after 
hardening is permitted 

Start Saving by writing now for Bulletin 
A-15 containing full directions for use 


See our Exhibition ASTE Exposition 
Philadelphia, April 26-30 incl 


dem, CERRO DE Pasco CORPORATION 


Dept. 3, 40 Austin St., New York 5, N. Y 
® —™ 








USE READER SERVICE CARD; INDICATE A-2-282-1 


a handful of precision!! 


° GREATER ACCURACY 
4. « EASIER READING 
¢ FASTER OPERATION 


ae 


Thread Reliefs 
“O” Ring Grooves 


< 


Snap Ring Grooves ()- 


Ranges Available from 
300” to 6.000” 
Inreach to 30” 


RIMAT INTERNAL GROOVE GAGES 


the ORIGINAL indicator gage designed for 
measurement of internal groove diameters. POSI- 
TIVE ACCURACY assured with readings to less 
than + .0001 LARGE 2 INDICATOR DIAL for 
faster, easier readings. SIMPLE SETTING with out- 
side micrometer or gage blocks. LIGHTWEIGHT for 
fatigueless, day-long operation. Truly, a handful of 


precision! 


al 


USE READER SERVICE CARD: INDICATE A-2-282-2 


Write for full information TODAY! 


Dept. TE-2 


TOOL COMPANY 


21 W. Dayton Street 
PASADENA 2 @ CALIFORNIA 
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rofits with t 












Model A 
Model 8 
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NT ANGt moves - 
sees ~ nee “sf els vp f° SAMSON Heavy-Duty t 
e Cows ) Has pos 
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j 
: “Grimes 
GRAY -GRIM 
y-ReEst 
| Send for AUTOM ATO Te per 
complete FoRO.D © ae tong 


\ 
mits grinding comp — 
ft shaft maintaining © 
of ® 
Y 
pressure agains 
piece stock ' 


removed 





Gray-Grimes Tool Co 


LAST WORD sales company 


18500 MT. ELLIOTT (Dept. F . DETROIT 34, MICH 


USE READER SERVICE CARD; INDICATE A-2-282-3 


> 


People work better when they 
SEE BETTER 


MAGNI. 
FOCUSER 


SPEEDS PRODUCTION 


Leaves both hands 
free to work 


Magni-Focuser—the bir 

lar magnifier — reduces 
strain and prevents squinting 
—thereby speeding prod 
tion, increasing accuracy ar 
minimizing the chance 

ors and accidents 

Gauge reading, layout work 
inspection, tool and die work 
are just a few of the jobs t! 
need the Magni-F 
Speeds precision assem! 
blue print work. Restores the usefulness of the skilled hands of 
older workers whose vision needs a seeing aid. 

Magni-Focuser’s matched prismatic lenses give needle-sharp ma 
fication. Comfortably light weight. Fits over regular glasses. | 
both hands free. Normal vision may be resumed by lifting he 
Magni-Focuser can help your plant produce better. Immediat 


livery. 10-day trial without obligation. Return to us if not sat 
$10.50 


3-D Girl at SKF 


Magni-Focuser multiplies the power of 
this girl's eyes as she inspects a tiny ball 
bearing at SKF Industries, Inc 


Gives true third-dimensional (3-D’) vision 





EDROY PRODUCTS CO. 


DEPT. T, 480 LEXINGTON AVE., NEW YORK 17, N. Y 
Send for descriptive folder 
USE READER SERVICE CARD: INDICATE A-2-282-4 
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For Absolute Quality Control 


Tool up with Original 
Fellows Cutters 





FLEXIBILITY 


For gear-cutting jobs, on production runs or in small lots, 
this ultra-modern heavy-duty Fellows “36” is a fundamental 
machine for any Gear Shop. It provides a combination 

of advantages never before available. You can cut spur or 
helical gears—from broad-face pinions up to gears of 36” p.d.— 
external or internal. And you can cut herringbone gears, 
cams, ratchet teeth, splines, special contours, etc. 

With an assortment of standard cutters you are ready 

to turn out multiple production runs, fast— 

or shift from one item to another “with the greatest of ease.” 
Ask your Fellows Representative to give you some revealing 
facts on the production record of the 36-Type Gear 

Shaper, or write the nearest Fellows Office. 


THE 





GEAR SHAPER COMPANY 
Head Office and Export Department: 78 River Street, 
Springfield, Vermont + Branch Offices: 319 Fisher Bldg., 
Detroit 2, Michigan + 5835 West North Avenue, Chicago 
39, Illinois - 2206 Empire State Bldg., New York 1, N. Y. 


SHAPERS . SHAVING MACHINE ° CUTTERS AND SHAVING TOOLS . GEAR 
ECTION INSTRUMENTS TH AD GEN ’ r ~ PLAS CS MOLDING MACHINES 
Fe} ‘uarv. 1954 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-283 283 
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Everything 
Stops— 
If One Tap 
Fails! 


You don’t take a chance when you use Besly Taps 
in your multiple tapping operations because 

you can be sure of uniform threads and long, 
dependable tap life. There’s less expensive down 
time to change taps; material and labor isn’t 


wasted because holes are being improperly tapped. 


LET US PROVE TO YOU 


BESLY Drills 


that Besly Taps can give you better tapped holes 
. for a longer time on any tapping operation. 
Ask for a free TRIAL RUN on your toughest 


jobs and see for yourself what Besly Taps can do. 


BESLY-WELLES 


CORPORATION 


Established as Charles H. Besly & Co. in 1875 
Dearborn Ave., Beloit, Wisconsin 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-284 


[ Microcentric 
| CHAMFER 
i 


UNSURPASSED ACCURACY AT ALL VITAL POINTS 


aae Accurate RAKE ANGLE 
Solid-Ground Mirror-finish 
THREAD FORM ea FLUTES 

Ge) Tru-Squore DRIVER 


TAP TIPS the handy “Handbook for Tap Users 


is full of information on tapping methods an¢ 
tap selection. WRITE FOR YOUR FREE COPY 


Reamers and End Mills—High-Speed Cutting Tools in a complete range of types and sizes 


The Tool Engineer 
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Al AND HYDRAULIC EQUIPMENT 


% 7 
4, \) 
Snr. wos 


ruary, 1954 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-2-285 285 


To OGAN ... scseser persisens se mer 


fluid power advancements 








Thousands thrill at the fast action and tense 
moments in fhis final Ice Hockey game which 
decides the national championship. 





LOGAN “222"5,"? AIR CYLINDERS 


FAST-ACTING, POSITIVE CONTROLLED POWER .,. . . AT LOW COST 


NONROTATING—7 STANDARD MOUNTING TYPES 


Standard sizes from |'/2"' to 16" bore; maximum stroke, 18 feet. 





Special models to meet your requirements. 
Logan Features—Larger Ports . . . More Sturdy Construction . . . 
a Maximum Power Without Leakage .. . Permanent Seal Around Piston 


Rod . . . Standard Models With or Without Cushioning. 


% ROTATING 
Two Standard Styles—Type R with cast iron body; Type K with 

















Nonrotating Double- 


lightweight aluminum body. Acting Air Cylinder 
Rotating Air Bore diameter |!/2'"' to 20"; piston stroke 1" to 2"; longer strokes 
Cylinder available as special. American Standard adaptations. Consult Logen for 


your special heavy- 
duty, mill-type 
cylinder requirements 


LOGAN MANUFACTURES 6,975 STANDARD CATALOGED ITEMS 


FREE CATALOG ON REQUEST 


AIR CONTROL VALVES, Cat. 100-4 AIR CHUCKS, Cat. 70-1 AIR CYLINDERS, Cat. 100-1 AIR-DRAULIC CYLINDERS, Cat. 100-3 
AIR and HYDRAULIC PRESSES, Cat. 51 COLLET GRIP TUBE FITTINGS, Cat. 200-5 HYDRAULIC CONTROL VALVES, Cat. 200-4 


HYDRAULIC CYLINDERS, Cats. 200-2; 200-3 HYDRAULIC POWER UNITS, Cat, 200-1 SURE-FLOW COOLANT PUMPS, Cat. 62 
Set Rm 


LOGANSPORT MACHINE CO., INC., 839 CENTER AVE., LOGANSPORT, IND. 


























right to left in ten seconds . . . no misalignment .. . 





extremely fine adjustment provided .. . for rough and 
heavy cuts as well as finishing cuts ... The R and L TURNING TOOL 


is constructed with best possible care and of finest steel. 


White Jor Catalog | 


OR od FS POOLS 


1825 BRISTOL STREET + PHILADELPHIA 40, 
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| “Internal ring gear being hardened 
on the Lindberg LI-25 Induction 
Heating Unit". 


a . om - — —- — 4 





investigate the amazing versatility of the Lindberg Induction 
Heating Unit— approximately 2000 different parts have been 
selectively hardened or annealed on this typical commercial 
heat treating installation. 


FROM THE LARGEST — The internal ring gear 
illustrated above—with a 60” inside diameter, 3!” face with 
187 teeth each individually heated and oil spray quenched. 


TO THE SMALLEST —This small 2” stamped metal rocker 
arm was selectively heated and water quenched on the small 
square face at the rate of 3000 per hour. Investigate this 
versatile Lindberg Induction Heating Unit—it may supply the 


answer to your selective heating operations. 





n g manufactures every type 
many sizes of melting ond | 
SU a 
laboratory units te mammoth : 
erécted installations — whether it's 
oil, electric, arc, low or high HIGH IR WENCY QIVIS1O, V4 
ncy—consult your local : 
g Office! 
LINDBERG ENGINEERING COMPANY, 2447 W. Hubbard Street, Chicago 12, IIlinois 
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U.S. Multi-Slide be ng to 
up at our plant prior 
shipment. VU. S. Multi-S 
Machines when sold 

tooling, are tested in act 
production on your part « 
with your stock before be 
shipped. 






Top of the bed of a No 
U S. Multi-Slide Machine 
with the operator making 
adjustments to the stock 
guides. Forming slides and 
vertical stripper movement 
standard equipment on the 
machine, are shown at right 


in the photo. 


A" the parts shown here were tooled for pro- 
duction in U. S. Multi-Slide" Machines by 
the General Tool and Engineering Company, 
Dayton, Ohio. They illustrate just a few of the 
many different types of parts which can be 
produced complete in the U. S. Multi-Slide — 
without secondary handlings and at profitable 
high production rates. 

The feed unit, ram, forming slides and verti- 
cal stripper (which are included as standard 
equipment) make it possible to produce com- 
plete parts of complicated nature to close toler- 
ances at each stroke of the machine. The U. S. 
Multi-Slide may be tooled up to perform trim- 
ming, piercing, shearing, embossing, swaging 
and forming operations in a great variety of 
combinations. 

You, too, can reduce labor costs, increase 
production and improve quality by using U. S. 
Multi-Slides for the production of your precision 
formed stampings. 


U.S. TOOL COMPANY, In 


AMPERE East Orange NEW JERS 





Bulletin 15-T contains complete specifications 
for all four sizes of U.S. Multi-Slide Machines. 
Ask for a copy 





Builders of U. S. Multi-Slides — U. S. Multi-Millers 
U.S. Automatic Press Room Equipment — U. S. Die Sets and Accessories 
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Here a Size OOOBLC Screw 
Driver is used to assemble 
clocks. The job consists of 
driving Reed-Prince screws 


of air 


powered screw drivers are 
available with attachments 
to drive any type of 
threaded fastener. 


OALC Screw Driver 
s the installation of the Reversible and non-revers 
] n an Aut ive ible models, also ngle 


screw drivers 


sine. 


LSersoli"Kanicd 
11 BROADWAY, NEW YORK 4, N. Y. 
F. 1954 





ores 


meer ruary, FOR FURTHER INFORMATION, USE READ 
















Screw . Driver 
quickly drives #10-32 round 
head screws on a household 


ironer assembly. 


A Size OOAMC Screw Driver 
makes quick work of driving 
#10 screws 142” 
tach the spring mechanism on 


long to at- 


a rocking chair. The wood in- 
volved is alder; not  pre- : 
drilled. 
w.at Z , 
es pes & 
- _ 
: S; 
Ss, 4 & i 
% “4 . 


More production in auto plants! . . . More pro- 
duction in an electric clock factory! .. . More 
production on a farm equipment assembly line! 
... More production of oil burners, metal prod- 
ucts, home appliances, and products of every 
kind and description. 


The credit? Ingersoll-Rand Air Powered Screw 
Drivers—with features that make it the world’s 
best! The “Cushion” Clutch . . . amazing I-R 
Multi-Vane Air Motor Torque Limiting 
Clutch | and many other design points 
enable operators to turn out more jobs with 
less effort. 


TRY ‘EM AND SEE! Phone or write your 
Ingersoll-Rand office today for details. No obligation. 


920-8 


ER SERVICE CARD; INDICATE A-2-289 
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ao Catalog o. 54-G 


(TALIDE ) 


y, 
ONG stown 7, OFS 


SINTERED CARBIDES . HOT PRESSED CARBIDES 
HEAVY METAL - CERMETS . HIGH TEMPERATURE ALLOYS 
OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARSIDE METALLURGY 
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GLARE out of Wz. 7am 
Micrometer MICROMETER ® 













ALL GRADUATIONS ARE WELL- 


DEFINED BLACK LINES ON DULL No. 901C 


CHROME SURFACE WHICH MEANS 0-1" size 
EASIER AND SURER READING, EVEN with LOCK 
IN POOR LIGHT. ut ond 
GUARANTEED ACCURATE WITHIN end 10th 
ONE HALF OF A TEN THOUSANDTH . santos 
OF AN INCH. Dy 


THE CHROME SURFACE 
1S EXTREMELY HARD 
AND NON-PEELING. IT 
PROTECTS THE TOOL 
INDEFINITELY FROM 
RUST AND DISCOLORA- 
TION. 


DROP-FORGED MODEL 
WITH CHROME FINISH- 
ED MICROMETER HEAD, 
10th VERNIER, FROM 


. 9.25 UP. 


(AN) 


This tool with 
TUNGSTEN 
CARBIDE 
tipped anvils 


15.75 





Dealers ! Here's a 
real profitable /ine 


ASK FOR CATALOG ON OUR 
samen COMPLETE LINE OF MICROMETERS IN ALL SIZES. 


GEO. SCHERR CO., INC. 


COMPLETE LINE OF PRECISION INSTRUMENTS 
200-TE LAFAYETTE STREET * NEW YORK (2, N.Y. 


USE READER SERVICE CARD; INDICATE A-2-290-2 
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Saves 
You 
Time... 


¢ 


..A RUTHM \N 
mB GUSHE? 


COOLANT P Jp j 


Illustrated s a Co burn )-Type 
Heavy Duty Or Press manu- 
factured by the nsolidated 
d equipped 





You get split second coolant flow, control- 


lable as to volume, with a Ruthman Gusher 





Coolant Pump There is no need for 
packing or priming and the pre-lubricated 


heavy-duty ball bearings need no further 





attention. You'll save valuable time for the entire 
life of your metal cutting machinery when 
you specify Gusher Coolant Pumps. 





Write now for full information. 


THE RUTHMAN| MACHINERY CO. 


1810 READING ROAD —— CINCINNATI, OHIC 
USE READER SERVICE CARD; INDICATE A-2-290-3 








e 700 Pages 
e 450 Illustrations 


One or Several Are Needed 


in Every Stamping Shop . American Machinist | 


Sections on: Computing press jobs e Selecting 
proper press e Useful engineering tables e Die | 
illustrations e Complete glossary e Plus a service 
section for Bliss presses $7.50 


E W. BLISS CO 
(Handbook Department) 
1410 Raff Road S. W. Canton, Ohio 








Rush me a copy of the Bliss Power Press Handbook 


1 am enclosing $7.50 ° Bill me 
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... then get ALX ALLOY Cutting Tools 











Write for copy of 


“ALX ALLOY 
TOOL BITS” 


eight-page booklet 
s how you can effect 
»duction economies 
using ALX for fast 
ning, boring, and fac- 
“In certain applica- 
is. Helpful informa- 

includes grinding, 
| angles, speeds and 
ds, brazing of tips. 
ite for your copy. 


DDRESS DEPT. TE-50 


Many a machine shop—and probably 
yours—has jobs on which ALX Tipped 
Tools or ALX Solid Bits step up pro- 
duction by permitting increased 
speeds, feeds, and depths of cut. Re- 
sharpening is less frequent, the reason 
being special composition 

ALX 1s a cast-to-shape, non-ferrous, 
cobalt-base alloy containing chro- 
mium, tungsten, carbon, and boron. 
The as-cast hardness of 60-62 Rock- 
well C obviates later heat treatment. 


Tools stay sharp at accelerated speeds 





cation — Finishing 
cut on ; 


speed— 110 'P" 


poll 03" cut—" 32 


— 





and higher temperatures. Speed rang 


is above that of high-speed steel, but 





lower than with carbide. At such inter- 
mediate speeds, the superior perform- 
ance of ALX results from toughness, 
red-hardness, edge-strength, and abra- 
sion-resistance values combined. 

An Allegheny Ludlum tool engineer 
can quickly point out the strategic 
spots to tool up with ALX. For this 
service, call A-L. 


Steel Corp., 


Wanda & Jarvis Aves., 


@ Allegheny Ludlum 
Forging & Casting Division, 
Detroit 20, Mich. 











1954 


Fel ary, 


FOR FURTHER INFORMATION, U 


ww 
on 
x 
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For complete MODERN Tooling, call 


Allegheny Ludlum 


SERVICE CARD 


FINE Too. sTEe 
SINCE 1854 





wad 3465 
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Available on 
request to all 
industrial 


executives. 


292 








TW ere 
ar wit 
vavite - 


10700 Puritan Avenue 


owe preab lem we lGbF/ 


Industry is now planning the rejuvenation of its manu- 
facturing processes and equipment for the competitive 
era ahead. * 


It’s a time-consuming job. 


How can it be speeded up for you? 


*see the 1953 ASTE Obsolescence Report. 


The American Society of Tool Engineers is assembling 
in Philadelphia’s Convention Center on April 26 to 30 
inclusive the latest in production equipment and proc- 
esses available from over 450 manufacturers. The 
exhibits will be open to you and your key men during 
these five days, from 9:00 A.M. to 5:00 P.M. Included 
will be inspection and automation devices, machine 
tools, accessories, cutting tools, and allied equipment. 


Simultaneously, a series of top-level Conferences will 
be held dealing with such major industrial problems as 
Plant Management, Automation, Precision Control, 
Metal Forming, and Assembly Methods. 


\ wo 1 your hey mew WOW] 


. whether your company moves forward or falls be- 
hind in the competitive era ahead. To help you select 
the key men in your organization who definitely should 
visit the Exposition, the ASTE has prepared a “plan 
booklet’’ which covers every aspect of the ASTE Expo- 
sition and Conferences. Write today for a copy on your 
company letterhead. It will be mailed to you promptly, 
free of charge. 


This advertisement is sponsored by 
the 27,600 Members of 


THE AMERICAN SOCIETY @st 
OF TOOL ENGINEERS 
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} ou "re If you make tool steel parts with machined-out centers, don’t 

m - ” overlook the many benefits of using Crucible Hollow Tool 
missing something Steel. 

It eliminates drilling, boring, cutting-off and rough facing 

if you overlook operations. Naturally, this cuts overall production time, steps 

up machine capacity and reduces scrap losses. Many manu- 

facturers have been able to cut material costs alone by as 


R B much as 20% when they use Crucible Hollow Tool Steel 
instead of regular bar stock, 


Crucible Hollow Tool Steel is available in three famous 
HOLLOW TOOL STEEL grades: Ketos oil hardening, Arrpt 150 air hardening, and 
SANDERSON water hardening tool steels. We supply it with 


machine finished inside and outside diameters and faces — 





cut to your specific length requirements. And no steel pro- 
ducer can assure you of more uniform quality. For we have 
complete control over every phase of manufacture and distri- 
bution. 

For more information, call the Crucible warehouse nearest 
you ...or write for new brochure describing Crucible Hollow 
Tool Steel. Address Crucible Steel Company of America, 
Dept. T, Oliver Bldg., Pittsburgh 22, Pa. 


|CRUCIBLE| 
D4. yeaus of Fine steclmaking HOLLOW TOOL STEEL 
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NN R-B Punches Are Used 
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Standard Shaped Holes 
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Special Shaped Holes 
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Small or Large Holes 
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Thin or Thick Metal 








Whét gre“ your piercing or forming requirements 





—standard or unusual shapes—small or large 





holes—steel or special alloys—thin or thick metals? 





There is either an R-B punch in standard shapes 





and sizes or R-B will manufacture special punches, 





die buttons and retainers to your specifications 





that will provide more efficient piercing operations. 











Many hole-making applications, formerly requir- 
ing drilling or some other costly means, can now 
be done with R-B interchangeable punches. If you 
have thought your piercing jobs too tough for 
interchangeable punches, it will pay you to in- 
vestigate the wide application potential of R-8 
standardized equipment. 









R-B Engineering Service Is Available for Your Tough Piercing Problems. 






RICHARD BROTHERS PUNCH DIVISION 





ALLIED PRODUCTS CORPORATION 
DEPT. 73 7 


Please send me additional information. 


NAME TITLE 
COMPANY 


ADDRESS 





12667 BURT RD., DETROIT 23, MICH. 





OTHER ALLIED PLAN 
SPECIAL COLD FORGED PARTS 


PUNCHES 


STANDARD CAP SCREW 


i PRECISION GROUND PAR 







SHEET METAL DIE 
MADE OF FERROUS ALLOYS, 
ZINC ALLOYS OR PLASTIC 













FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-2-294 











The Tool Engineer 











uir- 


lOW 





WOODWORTH 


N. A. WOODWORTH CO., SALES DIVISION, 1300 E. NINE MILE ROAD 


PRECISION GAGES 
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PRECISION HEAT TREATING OF AIRCRAFT PARTS 


URTHER 


INFORMATION 
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DETROIT 20, MICHIGAN 
DIAPHRAGM CHUCKS AND ARBORS + 


PRECISION PARTS 
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you'll get better production from BENCO 






14 AC 
Warner & Swasey 
Collet 




























Cone Collet 


Master Pushers and 
Pushers and Feee& 
Master Collets 
Collet Sleeves at ucki 
for B&S Machines 
Carbide Faced Stock 
for B&aS Machines 
Ejector Collets 


Representatives iii 
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1% 61 
New Britain 


Master Collet 


COLLETS 


are 


1 R&RA 
Acme Gridley 
Collet 





1. Specially selected alloy steel 
2. Precision manufacturing 
3. Proper heat-treating 
4. Rigid inspection 
5.“Cam grinding” on the taper 
6. Faster opening and closing ; 
7. Tighter gripping ~~ 1° R&RA 
8. Consistent accuracy eZ, tale 
9. Longer life 

10. Time and money saving 

You will realize the difference 

a collet can make in the quality 

of your production once you try 

Benco. Regardless of the make 

of machine or the type of mate- 

rial used, you can expect more 
perfect results on any operation 
with Benco Collets. They cost 
no more than ordinary collets. 










For constantly better production 
.--Get Benco...10 ways better! 


5¢ 
Collet | 


Lathe 


CLEVELAND 14, OHIO 
Arlington, California; Wichita, Kansas; Houston, Texas; Detroit, Michigan; Philadelphia, Pennsylvania; 
Milwaukee, Wisconsin; Providence, Rhode Island; Newark, New Jersey; Dayton, Ohio; Akemos, Michigan; 
Rochester, New York; Cleveland, Ohio; Chicago, Illinois; Memphis, Tennessee; and Toronto, Canada. 
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Single-body, belt-driven 
internal grinding spindle. 


Double-body, belt-driven 
internal grinding spindle. 


Gri : ing small holes with an Ex-Cell-O 
O RPM High Frequency Motorized Spindle 


PRECISION SPINDLES 


25 hp heavy duty precision spindle 
with 24” grinding wheel. 


25,000 rpm high frequency 
inbuilt motor spindle. 






Precision inbuilt motor 
spindle for cutter grinder. 






Totally enclosed inbuilt motor 
surface grinder spindle. 
















Heavy duty motorized 
precision spindle 


available up to 20 hp x 1 : a 
e |, ee =. 


2s a i 
re 


X-CELL-O 


Ex-Cell-O Precision Spindles have long been the original equip- Cc o ® P to] a & T I °o N 
ment choice of leading grinder manufacturers. They are rigid DETROIT 32. MICHIGAN 
7 


and smooth-running. For high precision work they are fitted 





Get the most from your precision grinding operations by 
using the Ex-Cell-O Spindle that’s made especially for the job. 









with standard Ex-Cell-O Precision Ball Bearings; for slower 





speeds and heavier cuts they are equipped with heavy-duty MANUFACTURERS OF PRECISION MACHINE ' 
Ex-Cell-O Precision Ball Bearings. They require no lubrication | 
or “djustment. Phone your Ex-Cell-O representative or write to TOOLS » GRINDING SPINDLES * CUTTING TOOLS 
Ex. “ell-O in Detroit today for catalog 25962 listing hundreds of * RAILROAD PINS AND BUSHINGS « DRILL JIG 


poabeatige mend 
ard grinding spindles BUSHINGS * AIRCRAFT AND MISCELLANEOUS 


PRODUCTION PARTS + DAIRY EQUIPMENT 





Why the 


IS THE BEST BUY 


The amplifying mechanism is capable of mil- 
lions of cycles without appreciable wear or loss 
of adjustment. 


Lightning Quick, dead-stop pointer action—no 
fluctuation. 


Costs less than most dial air gages. 


Because of scale design, there is no parallax— 
accurate readings from any angle. 


Quick spindle changeover. 


It is easy to adjust, easy to calibrate and easy 
to read. 


It is completely adequate for tolerance ranges 
from .0001” to .003” with enough scale length 
above and below to evaluate undersize and 
oversize dimensions. 


It is small, compact and sturdy enough to with- 
stand rough handling in the shop. 


Gage Division, The Sheffield Corporation 
Dayton 1, Ohio, U.S.A. 














